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The Knowledge Hubs for Health Initiative  
The Knowledge Hubs for Health aim to build knowledge, evidence and expertise, as well as 
inform health policy dialogue relevant to Asia and the Pacific. In 2008, the Australian Agency for 
International Development (AusAID) established four Knowledge Hubs for Health, each 
addressing different dimensions of the health system: Health Policy and Finance; Health 
Information Systems; Human Resources for Health; and Women and Children’s Health(WCH). 
This responds to the Australian Government scaling up its commitment to improving health, 
mounting pressure to meet the Millennium Development Goals in this region, and recognition 
that evidence-informed, pro-poor health policy is crucial to these objectives. By generating 
knowledge and building a culture of evidence-based policy, the Hubs aim to improve the quality 
and effectiveness of Australia’s investments in health. 
 
Compass: Women’s and Children’s Health Knowledge Hub 
Compass is a partnership between the Centre for International Child Health at University of 
Melbourne, Menzies School of Health Research and the Centre for International Health at 
Burnet Institute. Compass draws on regional expertise to enhance the quality and effectiveness 
of WCH interventions in the Asia and Pacific regions. Our work focuses on supporting equitable 
progress towards Millennium Development Goals 4 and 5 – improved maternal and child health 
and universal access to reproductive health. 
 
Briefing Papers 
Compass Briefing Papers present a summary of the findings and recommendations from each 
of the Hub’s pieces of work.   
 
For further information, or to provide feedback, please contact the lead author. 
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Executive summary 
 

National governments and the international community have committed to achieving the 
Millennium Development Goal of reducing maternal mortality by three-quarters by 2015. New 
estimates show that there has been progress, with declines in the maternal mortality ratio in 
many countries. But the current pace of change is too slow to reach the target, and there are 
major inequities. In 2008, there were an estimated 340,000 maternal deaths. The great majority 
occur in low and middle income countries. Most maternal deaths could be prevented if 
unintended pregnancies were prevented; if there were skilled attendants at birth; and if women 
who experience complications could reach quality emergency obstetric care (EmOC) in a timely 
way. Ten to 15 per cent of the 210 million pregnancies globally each year have potentially life-
threatening complications, most of which are unpredictable. The clinical interventions needed to 
manage these complications effectively are well known, yet many women fail to receive care. 
Three ‘delays’ have been described: delay in deciding to seek care, delay in reaching care (the 
‘second delay’), and delay in receiving adequate and appropriate treatment.  

In many countries with high maternal mortality, including in the Asia-Pacific regions, long 
distances, geographical barriers, lack of transport, poor communication infrastructure and 
associated high costs, lead to often fatal delays in reaching life-saving care once a complication 
occurs. Despite the ‘second delay’ contributing significantly to preventable maternal and 
newborn deaths and other adverse outcomes, particularly in rural areas, there has been a lack 
of guidance to address these barriers.  

The barriers and solutions vary greatly with the context and are complex. They need to be 
addressed in an integrated, systematic way. We have reviewed and synthesised studies, 
experiences and ideas from a range of countries to overcome the barriers to reaching 
emergency care for complications in pregnancy and labour.   

Limitations in the way that the ‘second delay’ has been conceptualised, and the need to involve 
a variety of sectors beyond health, have contributed to its relative neglect. Yet the impact of 
improvements in the ‘first’ and ‘third’ delays will be reduced if the ‘second delay’ remains. The 
‘second delay’ is of greatest significance in poor remote populations that tend to have poor 
health status and access to health care, and therefore makes a disproportionate contribution to 
inequitable maternal health outcomes.  

The first part of this report seeks to clarify the conceptual understanding of the ‘second delay’. 
District level planners need to look at all the links in the referral chain for the two pathways 
pregnant women may take to reach EmOC: travelling directly from home to a facility with 
capacity for comprehensive care of obstetric complications; or seeking care from a first line 
clinic with onward referral to a comprehensive care facility. This journey might be undertaken 
during labour, or after a complication occurs. 
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In some remote areas long distances, and geographical and seasonal barriers, will mean that 
pregnant women experiencing a complication will not be able to reach care in time despite 
efforts to strengthen referral systems. For these women moving within easy reach of EmOC 
before labour may be the only option to ensure timely access in the event of a complication. 

In the second part of the report we review barriers related to transport, infrastructure, 
communications and finances, and the obstacles pregnant women in remote settings face in 
moving closer to EmOC before labour begins. We explore evidence, experiences and 
possibilities for addressing these barriers and examine what has been learned about how to 
encourage and support women to move closer to care near term. This includes a review of 
experiences with maternity waiting homes. Further qualitative, operations and economics 
research is required to better understand how pregnant women in remote settings can be 
encouraged and supported to enable them to move closer to care near term, while minimizing 
the length of time away from their homes and families.  
 
We also review several models for working with women, families and communities to prepare 
for birth and associated complications. We found that experiences of addressing the ‘second 
delay’ have more commonly been documented in sub-Saharan African countries. There are 
fewer experiences from countries in the Asia- Pacific regions, although there are many countries 
in these regions where women face high risks of maternal death.  

Transport needs to be considered at both the community level and between health facilities. At 
the community level and at peripheral health centres, maximising the use of locally available 
means, such as intermediate non-motorised transport, private, or commercial vehicles, is 
appropriate. At the facility level ideally there will be a dedicated ambulance to provide a link 
between health facilities and to the community. The choice of transport will depend on existing 
infrastructure and availability, costs and demand. Careful consideration needs to be given to the 
management of vehicles to ensure adequate budget allocation, regulations regarding use, 
attention to maintenance and repair, the provision of trained and supported drivers and costs to 
women and communities.  
 
The increasing availability and relative affordability of mobile phones holds much promise to 
overcome communication barriers that contribute to delays in reaching care. There are 
examples of a number of innovative private-public partnerships to increase access in rural and 
underserved areas.  
 
Partnerships with NGOs and private organisations to improve access to transport and 
communication technologies have been successful in a number of settings and further 
opportunities should be explored.   
 
The costs of reaching EmOC need to be addressed as part of broader approaches to finance 
maternal health. Particular attention needs to be given to identifying and reaching poor women. 
Community-based approaches (such as loans and insurance) have shown promise in some 
settings, but require strong leadership and management and are challenging to scale-up. There 
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are a number of innovative government schemes that have included financial barriers to 
reaching EmOC. 
 
Planning for complications has been successfully incorporated into birth preparedness 
strategies at the individual and community levels, through antenatal care, women’s groups and 
other community structures. Expectant fathers are often the decision-makers; they need and 
welcome information that assists them to prepare for their child’s birth. When awareness is 
raised experience has demonstrated that communities are often willing to pool resources, time 
and transport to support families affected by an obstetric emergency. Emergency preparedness 
is also important at the health facility level and can be strengthened through training and the 
use of emergency triage, stabilisation and referral protocols. 
 
In the third part of the report we suggest the steps needed in gathering information and planning 
at district level with a range of stakeholders from different sectors. We argue that tackling the 
‘second delay’ should be an integral part of a broader district maternal health plan that 
addresses all ‘three delays’ as well as the underlying structural factors that contribute to poor 
maternal health. Strengthening emergency referral will also have broader benefits for 
communities including stronger referral for all medical emergencies.   

Mapping is needed to identify the current and planned geographical distribution of health care 
facilities, availability of roads, transport (including placement of ambulances) and 
communications, as well as population groups beyond timely reach of EmOC. Responsibilities 
need to be clarified. We need to seek the perspectives of pregnant women, expectant fathers, 
older women, traditional birth attendants, health care providers, and village leaders as well as 
government officials from different sectors, and the private sector. Strategies are needed at 
family, community, first line health facility, referral facilities and the district levels. The priorities 
in overcoming the barriers that make up ‘the second delay’ will vary from one setting to another. 
Support and commitment from national governments and donors is also crucial. Addressing the 
‘second delay’ needs to be included in national maternal health policies.  

The lessons learned through this review will help to inform the development of normative 
guidelines (a systematic checklist), in collaboration with  WHO WPRO and SEARO, to assist 
national and district level planners to identify and address the weakest links in the referral chain 
from the home to a health facility providing EmOC. 

It is time to make use of the momentum towards the Millennium Development Goal for maternal 
health, and the increase in funding, to advocate for greater investment in this weakest link in our 
efforts to prevent women dying unnecessarily in childbirth. 
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“Mrs A had delivered a baby after prolonged labour pains. As a result, she suffered heavy 
bleeding. Since there was no telephone connection in the village the husband was sent off 
on a bicycle to call for an ambulance while Mrs A was carried on a local stretcher to a 
hospital.  When she had reached half way, the ambulance arrived. They tried to transfer her 
to the ambulance but she was already dead". 
 
Female community health volunteer, Nepal 
 

Box 1. Maternal death, Nepal 

 

Introduction 
 
 

Source: Shrestha SD, Rajendra PK, Shrestha N. 2007. Feasibility study on establishing maternity waiting homes in remote areas of 
Nepal. Regional Health Forum 11(2); 33-38. WHO-SEARO1  
 

Slow progress towards maternal health for all 
 
In 2008, an estimated 343,000 women worldwide died from complications related to pregnancy 
and childbirth, the overwhelming majority in low income countries.2 Another ten million women a 
year suffer illness and disability.3 Around 80% of all maternal deaths occur in just 21 countries, 
six of which are in Asia*

 

. In high income countries in the Asia-Pacific region the estimated 
maternal mortality ratio (MMR) was 8 per 100,000 live births compared to 323 in South Asia and 
152 in South East Asia. Great variation in MMR was found between countries in these regions, 
from 1575 in Afghanistan to 240 in Nepal, and from 929 in Timor Leste, to 30 in Sri Lanka.2  

As well as the terrible impact on women’s lives, these maternal deaths and other adverse 
outcomes of pregnancy also have an enormous impact on families and communities. New 
estimates suggest that there has been significant progress in reducing maternal mortality 
globally, with a reduction in the MMR from 422 deaths per 100,000 live births in 1980 to 251 
deaths per 100,000 live births in 2008.2 However, progress has been variable. Only 23 
countries are on track to meet Millennium Development Goal 5 Target A (to reduce MMR by 
75% from 1990 to 2015) and gains in maternal health have been unacceptably slow and 
inequitable in many countries.2,4   
 
Almost three-quarters of maternal deaths are due to direct causes, clustered around the time of 
labour and delivery, and are preventable with timely access to skilled emergency obstetric care 

                                                           
* India, Pakistan, Afghanistan, Bangladesh, Indonesia and China 
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(EmOC)†

 

.5  An estimated 15% of all pregnancies will encounter complications; 7% will be 
serious enough to require referral to a higher level of care.6 These include bleeding, infection, 
hypertensive disease with fitting, and obstructed labour. Although there are factors known to put 
women at higher risk of complications, such as first pregnancy, previous Caesarean section, or 
short stature, it is widely recognised that most complications during labour cannot be predicted 
and are difficult to prevent. Even where women do not commonly choose to deliver with a 
trained birth attendant, if a life-threatening condition occurs they will often attempt to seek 
professional care from a health facility.5 All women need to be able to reach emergency care in 
a timely way if they develop a complication during labour. However, globally it is estimated that 
80% of rural women and 25% of urban women who need a life-saving obstetric intervention fail 
to receive it.7  

To change this, women must have access to good quality health services, within a health 
system that functions effectively from the community to the first line health facility and to the 
facility able to provide comprehensive EmOC. Women, their families and communities also 
need to understand and value the services available. 
 

The ‘three delays’ 
 
In a key article in 1994, ‘Too far to walk: maternal mortality in context’, Thaddeus and Maine 
reviewed the factors that affect the interval between the onset of an obstetric complication and 
its outcome.8 They usefully described a new conceptual model, categorising the reasons why 
so many women do not receive the emergency care they need into three ‘delays’: delay in 
deciding to seek care; delay in reaching care; and delay in receiving adequate care (Figure 1 
and Box 2). The ‘three delays’ model has since been adopted by many agencies working to 
address maternal mortality. 
 
 

                                                           
† Basic EmOC includes the capacity for injection of antibiotics, oxytocics or anticonvulsants; manual removal of the 
placenta; removal of retained products of conception; and assisted vaginal delivery.  Comprehensive EmOC 
includes all the above functions plus Caesarean section and safe blood transfusion. 
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Phase I delay - Delay in deciding to seek care by individual, family, or both.   
Examples of factors that shape the decision to seek care include the actors involved in 
decision-making (individual, spouse, relative, family); the status of women; illness 
characteristics; distance from the health facility; financial and opportunity costs; previous 
experience with the health care system; and perceived quality of care. 
 
Phase II delay - Delay in reaching an adequate health care facility.   
Examples include physical accessibility factors, such as distribution of facilities, travel time 
from home to facility, availability and cost of transportation and condition of roads. 
 
Phase III delay - Delay in receiving adequate care at the facility.   
Relevant factors include adequacy of the referral system; shortages of supplies, equipment, 
and trained personnel; and competence of available personnel. 
 

Box 2. The ‘three delays’ 

 

 
Figure 1. The ‘three delays’ 
 
Source: Thaddeus S, Maine D. Too far to walk: maternal mortality in context. Social Science & Medicine.1994 Apr;38(8):1091-110 8 
 
 

Source: Thaddeus S, Maine D. Too far to walk: maternal mortality in context. Social Science & Medicine.1994 Apr;38(8):1091-110.8 
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Relative neglect of ‘second delay’ 

 
Delay in any of the three phases may contribute to maternal deaths, so it is essential to address 
all three delays. However strategies to address the ‘second delay’ have been relatively 
neglected.  
 
There is a strong evidence base for clinical interventions to prevent maternal deaths but a lack 
of research about how to ensure that women suffering complications during pregnancy or 
labour are able to reach life-saving care in time to benefit from these interventions. The need for 
effective referral systems linking communities with EmOC facilities was recognised as a priority 
at the 2003 Bellagio workshop on new and underutilised technologies to reduce maternal 
mortality, and the lack of operational research was noted.9  Interestingly, technologies related to 
the ‘second delay’ were not mentioned in the 2009 follow up review paper.10 While a number of 
policy documents make mention of the need to address barriers to reaching hospital, including 
transport, there is a lack of practical guidelines that would assist policy makers and planners to 
effectively address the ‘second delay’. UNFPA has provided a useful checklist for EmOC for 
planners that includes some aspects of transport and communication, but is lacking in detail 
related to the ’second delay’.11 We hope this review will be able to complement and build on 
this. 
 
The extent to which the ‘second delay’ is considered within national maternal health strategies 
varies. There are few examples of systematic approaches, and it is often unclear where 
responsibility lies for ensuring that women can reach EmOC when needed. It is often left to the 
woman and her family to make unprepared and desperate efforts to reach care. In countries 
where good progress has been made in reducing maternal mortality, such as Sri Lanka and 
Malaysia, the ‘second delay’ has been specifically addressed. This has included a multi-sectoral 
approach to improve transportation infrastructure, strengthen referral systems, and address the 
financial barriers to accessing care.12,13  
 

Significance of the ‘second delay’ 
 
It is difficult to quantify the specific contribution of ‘second delay’ problems to maternal deaths 
and other adverse pregnancy outcomes because the ability to reach EmOC, and the timeliness 
and quality of that care once the facility is reached, both influence care seeking decisions (the 
‘first delay’). The significance of the ‘second delay’ depends very much on the local context, but 
in the Asia-Pacific region there are many areas with high maternal mortality and major 
obstacles to access related to the geographic terrain or long distance. A woman can bleed to 
death within two hours, and suffer long term consequences from fitting or obstructed labour if 
she does not receive timely care. Maine has provided estimates of the average time before 
death from obstetric complications (Table 1).14 
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Table 1. Estimated average time from onset of complications to death  
 
Source: Maine, D (no date) Safe Motherhood Programs: Options and Issues. Center for Population and Family Health, Columbia 
University.14 

 
 
Reviews of maternal and perinatal deaths and ‘near-misses’ in Asia and Africa reveal that the 
‘second delay’ can contribute considerably to mortality, particularly in rural areas. Where there 
are high rates of home births a large proportion of maternal deaths occur before reaching a 
health facility. In Malawi, an investigation of maternal deaths found that 56% occurred outside 
hospital due to a lack of transport or long distances to health care.15 A delay in reaching care 
was a factor in 84% of 42 maternal deaths reviewed in rural Gambia.16 Studies in India in 
Andhra Pradesh, Maharashtra, and Rajasthan revealed that between 42 and 74% of reported 
deaths occurred at home or on the way to care.17,18,19,20 A review of 104 deaths at a tertiary 
teaching hospital in Pakistan revealed that 74% of women had experienced a delay in reaching 
care.21 In Bangladesh, almost three-quarters of reported maternal deaths between 1998 and 
2001 occurred at home, with 5% of deaths occurring in transit.22 A detailed analysis of clinic and 
hospital records in the Matlab quasi-experimental study in Bangladesh found that greater use of 
midwives, referrals and proper transport, and better service conditions significantly contributed 
to the mortality decline experienced in the area in which the Maternity Care Program 
operated.23  
 

A significant proportion of maternal deaths globally occur in hospitals, including among women 
who arrive in a moribund state and those who arrive with complications who would have 
survived with timely intervention.5 This emphasises the importance of addressing barriers to 
reaching hospital care. Delays in reaching EmOC also contribute to maternal morbidity, 
including obstetric fistula,24,25 disabilities, and depression, and to perinatal mortality.26,27 Forty-
one percent of child deaths occur in the first month of life, most in the first 24 hours, and 9% are 
classified as due to ‘birth asphyxia’.28 In their recent review, Lee et al point out that many of the 
estimated 1.02 million intrapartum stillbirths and 904,000 intrapartum-related neonatal deaths 
could be avoided by access to skilled care at birth, timely emergency obstetric care, and 
immediate newborn care.29 

 
Complication 

Time 
Hours Days 

 
Haemorrhage 
    Postpartum 
    Antepartum 

 
2 

12 

 

Ruptured uterus  1 
Eclampsia  2 
Obstructed labour  3 
Infection  6 
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There is also an equity imperative to addressing the ‘second delay’, since those women least 
likely to be within easy reach of EmOC are usually the poorest and often vulnerable in other 
ways.  
 
It has not always been clear who has the responsibility for ensuring that all pregnant women are 
able to reach EmOC in a timely way. Often those responsible for provision of EmOC, whether 
government, NGO or private sector, assume that their responsibility begins when a pregnant 
woman arrives at the facility. It is essential that provincial or district level health planners 
(depending on the level of decentralisation) take responsibility for coordination of the different 
sectors and stakeholders that can contribute to saving the lives of pregnant women. These 
improvements in access to emergency care will benefit communities when other emergencies 
occur, such as road traffic accidents, snakebite, or industrial accidents.   
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Conceptualising the ‘second delay’ 
 
 
The ‘second delay’ has been rather narrowly conceptualised which has influenced planning and 
antenatal care (ANC) guidelines. Figure 2 presents a conceptual framework for addressing the 
varied paths from home to available EmOC.  
 
Most women do not experience complications and do not need EmOC. The aim need not be to 
have every woman deliver in a health facility, although this is the ideal and has been achieved 
in some low and middle income countries that have succeeded in reducing maternal 
mortality.12,13 The great majority of women can deliver safely at home with a skilled birth 
attendant, but all need to be within easy and timely reach of EmOC.  
 

Conceptualising moving to within easy reach of EmOC before labour 
 
The Thaddeus and Maine ‘three delays’ model refers specifically to the interval between the 
onset of obstetric complication and its outcome.8 However, it is important to recognise that even 
if referral processes, transport and communications are effectively strengthened, in many 
settings there will always be some women who live inevitably beyond timely reach of EmOC, 
whether because of remoteness, lack of roads, lack of transport, seasonally flooded rivers or 
other difficult terrain. Addressing the ‘second delay’ therefore needs to include ensuring that 
these pregnant women are able and supported to move to somewhere within easy reach of 
EmOC before the onset of labour or a complication, and encouraging them to do so. There is 
new evidence that community-level interventions, such as antibiotics for sepsis and misoprostol 
to prevent post-partum haemorrhage, can reduce maternal deaths in rural areas with high rates 
of maternal mortality and home deliveries.30,31 Despite this, the potential to access EmOC 
remains essential because without access to Caesarean section a proportion of women with 
obstructed labour will die. Between 11 and 50% of all maternal deaths are estimated to be due 
to obstructed labour.32  
 
Attention in planning services to equitable geographical distribution of new facilities able to 
provide EmOC can contribute to improving access for remote women. However, where such 
facilities would serve a small population this may not be feasible because of costs, logistic 
difficulties maintaining supplies of needed commodities, difficulty in attracting and retaining 
specialist staff, and insufficient cases for staff to retain their skills. So a strategy to assist remote 
women to move closer to EmOC before labour will be essential in many settings.  

This aspect of addressing the ‘second delay’ has tended to be thought about in terms of 
‘Maternity Waiting Homes’ (MWH) or ‘Waiting Mothers’ Shelters’, although there is also much 
scope to assist women to stay with family, friends or paid hosts either close to EmOC, close to 
a facility with a trained birth attendant and a good referral system, or close to reliable transport.   
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Conceptual confusion about the role of MWHs has sometimes led to a dismissive attitude 
towards this potentially valuable strategy for women in remote communities. 

MWHs have often been associated with the ‘risk screening’ approach which aims to identify and 
refer pregnant women with obstetric risk factors.33 For example the 1996 WHO review of 
experiences of MWHs states: “The purpose of maternity waiting homes is to provide a setting 
where high-risk women can be accommodated during the final weeks of their pregnancy near a 
hospital with essential obstetric facilities.” and “The concept of maternity waiting homes has 
been based on the premise that it is possible to identify pregnancies likely to develop 
complications and need skilled obstetric care.”34 The WHO Integrated Management of 
Pregnancy and Childbirth (IMPAC) guide to essential practice information and counselling sheet 
on ‘preparing a birth and emergency plan’ says: “Based on your health condition, the health 
worker can make suggestions as to where it would be best to deliver.” But, since most 
complications cannot be predicted, criteria for moving nearer to EmOC close to term need to 
include ‘living beyond timely reach of EmOC’. Fortunately the IMPAC section on antenatal care 
for health care workers appropriately and clearly states: “If living far from the facility, she should 
go 2-3 weeks before baby due date and stay either at the maternity waiting home or with family 
or friends near the facility.”35  
 
Another common assumption is that the MWH is not a place where deliveries occur. For 
example, the Cochrane review of MWH defines a MWH as a facility where women stay at the 
end of their pregnancy and move, once labour starts, to the health facility which provides 
EmOC.33 The 1996 WHO review of MWHs simply notes: “In most cases it is assumed that 
delivery should not take place in the maternity waiting home.” and does not discuss this 
possibility further.34 But Maurice King, in his pioneering primary health care primer of 1966, 
described MWHs as facilities where women could deliver with traditional birthing practices, 
providing supervised experience for midwives, and with the possibility of ready transfer for 
EmOC if a complication occurred.36  
 
Another example of conceptual confusion are the calls for “proof of efficacy” of MWHs in 
influencing maternal and perinatal health outcomes. The Cochrane review found that although 
there have been several studies aiming to assess the effect of MWHs there have been no 
randomised controlled trials (RCTs), or cluster randomised trials.33 As the WHO review notes: 
“A maternity waiting home is not a stand-alone intervention, but rather serves to link 
communities with the health system in a continuum of care.”34  Ironically, the Cochrane and 
WHO reviews of MWHs have tended to reinforce the idea that MWHs can be viewed and trialed 
as an independent, stand-alone intervention. The characteristics of MWHs and of the women 
who use them will inevitably and appropriately vary from one setting to another because of 
differences in geography, scarcity of populations, cultural beliefs, and quality of the health care 
system, so they cannot be evaluated as a standardised intervention. The efficacy of an MWH 
will depend on many other elements of the system. Another difficulty in designing MWH trials, 
and in interpreting the studies that have been conducted, is in defining the study population. 
Some studies have used a hospital sample, comparing maternal and perinatal outcomes for 
women who had used an MWH with those who had not,37,38 while others have compared those 
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delivering at home with those delivering at hospital after staying at an MWH.39 These 
comparisons introduce marked selection biases and are not valid. As Wild points out in her 
recent PhD thesis, the studies of MWHs attempting to look at impact on maternal health 
outcomes have had inevitable methodological limitations that have not always been noted when 
the trials are reviewed.40 Instead of RCTs what is needed is more rigorous evaluation, and 
qualitative and operations research to better understand the influences on use of MWHs in 
different settings, helpful features for MWHs, comparison of MWHs with schemes to subsidise 
women to stay with family, friends, or other ‘hosts’, and assessment of the costs involved. In the 
section on “Moving within timely reach of EmOC before labour begins” we review experiences 
with MWHs. 

In the section on “Barriers to reaching EmOC” we review the many reasons why pregnant 
women may not take up the opportunity to move within timely reach of EmOC before labour. 
These perceived difficulties for women and their families are one reason this strategy has been 
criticised. For example, in 2004, WHO stated: “Some countries have set up ‘maternity waiting 
homes’ for women living in areas far from health centres”. However, such a step should be 
decided upon after very careful thought. The potential of this advice for seriously disrupting the 
lives of women and their families is substantial.”41 Nevertheless, the barriers can be addressed; 
experience in some countries, where quality EmOC is available,  has shown that it is possible 
for it to become the norm to move within easy reach of EmOC towards the end of pregnancy.42  
 
On the other hand, Timor Leste provides an example of the problems that occur when 
establishing MWHs is conceptualised as “the way to achieve higher rates of institutional delivery 
for women”.40 In 2005 a “National Maternity Waiting Home Strategy” was developed and MWHs 
were built near to first line health facilities that were not able to provide comprehensive EmOC, 
nor to refer in a timely way to centres where comprehensive quality EmOC was available. The 
experience in Timor-Leste has highlighted the necessity of viewing MWHs as just one 
component in a broader strategy to improve maternal health. If quality care is not available in 
the community, at first line health facilities, and in referral facilities that undertake 
comprehensive EmOC, then MWHs cannot fulfill their purpose and will not be used by remote 
women. Wild has pointed out the dangers in withdrawing services for home delivery when 
strong referral systems to EmOC of adequate quality are not yet established.40  

 

Pathways to EmOC 
 
Some women will continue to deliver at home, and there are opportunities both to increase the 
number of women who live within easy reach of EmOC, and to reduce the time taken to reach 
care. So it is also important to address the common problems of transport, communication, 
weak referral protocols, and capacity to stabilise women with complications at first line centres 
before referral.  
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Figure 2 illustrates that there are three potential pathways that need to be considered: 
• Direct journey from home to the EmOC facility 
• First stage journey to a health centre without EmOC 
• Second stage journey from health centre without EmOC to EmOC facility, or from a 

peripheral centre with basic EmOC to a facility providing comprehensive EmOC 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 

 
 

 
 

Figure 2. Pathways and time to emergency obstetric care 
 

 
The first two may be embarked on when the woman is in labour, or after she has developed a 
complication. The second stage journey, referral to an EmOC facility from a first or second line 
health centre, may be because a complication has occurred or because the woman is in labour 
and has risk factors for complicated labour. 
 
Delays can occur at many points in these journeys, therefore a systematic approach is needed 
at district level to assess and address the likely barriers from the community through to all levels 
of care. It is essential to have a multi-sectoral approach and to include a wide range of 
stakeholders in the information gathering, analysis and planning processes. In this report we 
review the literature for evidence, experiences and new ideas in relation to assisting pregnant 
women near term to stay within easy reach of EmOC, and in relation to reducing the barriers to 
safe and timely travel to an EmOC facility, whether in labour, or after a complication occurs. 
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Review purpose and methods 
 
 

Purpose and objectives 
 
The purpose of this review is to contribute to a greater understanding of the ‘second delay’ and 
to how barriers to reaching EmOC may be overcome effectively in low income settings. 
 
Objectives: 

• To collate and synthesise evidence, experiences and ideas to overcome the varied 
components of the ‘second delay’ with a focus on the priority countries of the WHO 
Making Pregnancy Safer programme in the WHO WPRO and SEARO regions;  

• To identify research priorities; and 
• To provide a report of our review to help inform WHO WPRO and SEARO in the 

development of normative guidelines (a systematic checklist) to assist national and 
district level planners to identify and address the weakest links in the referral chain from 
the home to a health facility providing EmOC 

 

Research questions 
 

• What are the barriers to reaching emergency obstetric care in varied settings? 

• What experiences are there of effective options and strategies to overcome the ‘second 
delay’? 

• What guidance exists for strategies to overcome the ‘second delay’? 

 

Methods 
A broad review of the available peer-reviewed research literature and grey literature was 
undertaken to identify barriers, strategies and experiences related to reaching EmOC. Key 
topics included arrangements to enable pregnant women to move within timely reach of EmOC 
before onset of labour, transport, communication, emergency referral systems, birth 
preparedness, and financing mechanisms in low and lower middle income countries.  
 
PubMed, Ovid-Medline, POPLINE, CINAHL and Cochrane databases, were systematically 
searched using a combination of broad and specific search terms and keywords to identify 
peer-reviewed literature from database inception. There were no pre-set limits and no language 
restrictions were applied. Results were assessed by the authors and full texts of relevant 
articles obtained. Additional publications were identified from reference lists of short-listed 
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articles to widen the search. Grey literature was identified through UN agency sites (WHO, 
UNICEF, UNFPA, World Bank), relevant government and non-government organisations, and 
general web searches using similar search terms. Some examples in the literature were then 
followed up with consultations with key informants. 
 
We did not set out to undertake a systematic review of the evidence for interventions to address 
the ‘second delay’. Attributing maternal health outcomes to specific transport and 
communication technologies is problematic and often impossible because such interventions 
are rarely implemented in isolation, but are often a component of a broader program that 
includes strengthening quality of care and community awareness. In addition, many examples 
in the literature are of small-scale projects and heavily context dependent, so comparisons are 
not meaningful. Inclusion or exclusion criteria based on methodological appraisal would be 
likely to exclude a large number of relevant materials.   
 
Articles and other materials were included if they addressed the barriers or access to EmOC (or 
other emergency care) in low or middle to low income countries or resource-poor settings, with 
a focus on emergency referral systems, transportation, communication, financing, maternity 
waiting homes or birth preparedness; if they addressed the research questions; or if they 
contributed to conceptual understanding of the topic. 
 
We present first the barriers to reaching emergency care and then analyse the strategies and 
options to address each of these barriers and provide conclusions.  
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Findings and discussion 
 
 
Barriers to reaching emergency obstetric care 
 
Distance to care, geographical barriers, lack of availability of transport, lack of communication 
possibilities, and associated costs are common obstacles to reaching EmOC when a 
complication occurs during pregnancy or labour (Figure 3). There are also barriers to pregnant 
women choosing to move closer to EmOC before labour begins. We can also think of lack of 
preparation as a barrier to reaching EmOC, which may be at the levels of family, community, 
front line health care facilities, and district and national planners. Great diversity between and 
within countries means that the nature of these barriers and their interrelation, and the extent to 
which they contribute to delays in reaching care, vary substantially depending on the setting. 
 
 

 
 
Figure 3. Interrelated factors that contribute to the ‘second delay’ 

 
  

 

SECOND 
DELAY 
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Distance 
 
Clearly, long distances from home to a first-line health centre, to a centre with comprehensive 
EmOC, and between health facilities, contribute considerably to delays in reaching EmOC. 
Facilities able to provide Caesarean section and blood transfusion are usually in urban centres, 
far from the reach of many communities. A population-based, case-control study involving 400 
villages in Maharashtra, India, found that the median distance to EmOC was 39km for women 
who survived an obstetric complication and over 63km for those who died.18 In Pakistan, a 
review of maternal deaths at a tertiary hospital revealed that long distances contributed to 40% 
of deaths.21 Many women with obstetric complications will need to be referred on from the 
health centre they first attend. In rural Gambia a qualitative review of the factors that contributed 
to maternal deaths found that 26 of 32 women who died had sought care at more than one 
facility.16 Distance influences whether families decide to set out to seek care in an emergency. 
For example, in a survey in Cambodia that explored health-care seeking for obstetric 
complications, only 34% of 141 women with potentially life threatening complications consulted 
a health professional.43  Of those who lived more than five kilometres from a health centre, only 
17% sought professional care and they were four times less likely to consult a health 
professional than women living closer to care. In these cases, distance appeared to be a 
greater barrier than cost, as efforts were made to save the life of the mother regardless of 
expense.  
 
WHO recommend that at a minimum four basic EmOC facilities and one comprehensive EmOC 
facility be provided per 500,000 population, and that consideration should be given to the 
geographical location of these facilities, so that they are ‘appropriately distributed’ and that most 
women have access within two to three hours.44,45  However, there is little guidance for sparsely 
populated areas or where there are geographical barriers. WHO suggests that in such settings 
a greater ratio of facilities to population may need to be provided, and mapping communities 
and facilities may help to target resources to poorly served regions. However EmOC facilities 
are rarely distributed in this way for logistical, economic, social and political reasons.46   
Appropriately trained staff, including anaesthetists and obstetricians, are often reluctant to live 
and work in remote settings; efficient commodity supply lines are difficult and expensive to 
manage and maintain, including to support blood transfusion services; and small numbers of 
deliveries may mean that staff are not able to retain their skills. In addition populations in the 
most remote settings are often poor, may be ethnic minorities, and have little political power. 
The cost-effectiveness of providing greater numbers of EmOC facilities compared to improving 
transport, infrastructure, communication and referral systems is not known,46 but it is unlikely to 
be feasible to establish facilities capable of providing comprehensive EmOC in many remote or 
geographically isolated settings.  
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Geography and infrastructure 
 
The problem of distance is compounded by geographical obstacles and lack of or poor 
condition of roads. Geographical barriers in the Asia-Pacific region vary enormously - from 
mountain ranges to deserts, rivers, and the ocean - and present significant challenges to efforts 
to improve access to emergency care. MMRs are reportedly higher in remote and mountainous 
regions in Vietnam, Thailand and China.47  In Bali, Indonesia, MMR was more than four times 
higher for women living in mountainous areas and double for those living on islands compared 
with women who lived in less difficult terrain closer to hospital.48  Road infrastructure 
(particularly access to all-weather roads) also affects access to and utilisation of health 
services.46   In Rajasthan, India a review of 276 women who had been referred for obstetric 
complications revealed that 88% of the women did not go on to  access referral services 
despite medical advice, and that more than 85% of these women reported poor road conditions 
and transport as contributing factors.49 
 
Geography and infrastructure also influence the type of transport available.  In Nepal, the mean 
travel time to care was found to be 2.8 hours in plains areas and 8.3 hours in mountain 
districts, where over 50% of women had to be carried on stretchers. Whereas in the plains 
women commonly travelled by bus or rickshaw.50,51 Geography also influences the 
feasibility of communication systems to arrange transport or referral. Mountains can 
interfere with both radio coverage and mobile telephone signals, and remote islands may 
have no mobile phone signal.52 
 
Seasonal influences on access need to be taken into account in many settings.  Flooding 
during the monsoon or from ice melting in Spring, landslides, snowfalls, and sandstorms 
can make roads impassable, in some cases isolating communities for several months of 
the year, while storms can prevent sea crossings from islands.46,53 Natural disasters, war 
or civil conflict, and banditry can also damage or prevent use of roads. The time of day of 
the journey can also be important. Travel at night is often restricted due to poor visibility, 
security concerns, socio-cultural factors (such as women being prohibited to travel at 
night), lack of availability of vehicles at night, or lack of street lighting.  For example, a review of 
brought-in maternal deaths in Nigeria revealed that an unwillingness of drivers to travel at night 
contributed to 25% of delayed presentations.54 Poor infrastructure may also be a significant 
barrier for women living in disadvantaged or poorly serviced urban and peri-urban areas. 
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"The patient came to the health centre at around 4:00 pm.......she cannot be managed here 
because she may need an operation [Caesarean section]. We planned to evacuate her to 
the hospital but our ambulance had a breakdown a week ago. We looked for transport in 
the village throughout the night but could not get one. The following morning we went to the 
agricultural department to look for transport but their vehicle had already left for trek. It 
returned around 11:00 am and thereafter it came to transport the patient to the hospital". 
 
Health worker recounting the events leading to a maternal death, rural Gambia  
 

Box 3. Lack of transport, Gambia 

Figure 4. Harvest time in rural Tibet  

 The nearest hospital that can provide blood transfusion and Caesarean section is 
more than a day’s travel distant. (W.Holmes, 2004) 

 

 
 
 
 
 
 
Lack of transport 
 

Source: Cham M, Sundby J, Vangen S. Maternal mortality in the rural Gambia, a qualitative study on access to emergency obstetric 
care. Reproductive Health. 2005;2(1)16 
 
 
Lack of transport is a major barrier to reaching care, most significantly in rural areas. For 
example, in Senegal 42% of the rural population rely on walking to reach health facilities.53 A 
community-based investigation of maternal deaths in Zimbabwe revealed that the absence of 
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emergency transport was the major community-level factor contributing to maternal mortality 
due to haemorrhage in rural areas; it was estimated that access to transport would have 
prevented 50% of these deaths.55 The inability to obtain transport contributed to almost 42% of 
brought-in maternal deaths to a teaching hospital in Nigeria over a five-year period.54 A survey 
of patients at the Fistula Hospital in Ethiopia found that it took women on average 11 hours to 
reach a facility that could provide obstetric care and that access to transport was a significant 
factor, with women travelling on makeshift stretchers for several hours.56   
 
Poor access to transport relates not only to the presence of vehicles, but to their 
appropriateness (such as ability to traverse difficult terrain or to access areas with poor 
infrastructure) and reliability. Adequate fuel may not be available, or the vehicle may be poorly 
maintained. There may be no driver willing to undertake the journey, and no way to 
communicate while on the journey. These problems are not limited to the community level. 
Many health centres and referral facilities lack functioning emergency transport, particularly in 
rural areas where ambulances are rarely available or affordable.46 A lack of transport between 
health facilities contributed to 13.6% of reported maternal deaths in a review in South Africa in 
1998.57 
 
Lack of transport can also be a barrier to moving closer to EmOC before labour begins. In Sri 
Lanka 95% of women deliver in hospital, and it is the norm in rural areas to plan to stay near the 
hospital for delivery, but in a study in Trincomalee, where rates of home delivery are relatively 
high, 35.5% of women who delivered at home gave lack of transport as the reason.58  
 
 
Poor communications 
 
Even where emergency transport is available, lack of communication systems can lead to 
delays in mobilising vehicles or arranging referral. Women often lack the autonomy to make a 
decision to seek emergency care alone so need to be able to communicate with their husband 
or senior family members if they develop warning signs of a complication in pregnancy or 
labour. The husband, other family member, or traditional birth attendant (TBA), needs to be able 
to communicate to mobilise transport, and to communicate with the health workers at the 
nearest health centre, or directly with the referral hospital. Peripheral health workers need the 
capacity to communicate with the referral hospital. Ideally the vehicle used to transport the 
woman will also be equipped with a radio or mobile phone in case her condition deteriorates on 
the way. In Bangladesh, functional ambulances based at district and primary health care 
centres are often not able to be accessed by the community because of an inability to 
communicate with the health facilities.59 In Pakistan, a noted limitation of an obstetric 
ambulance service included communication difficulties faced by TBAs and community members 
with the hospital to dispatch the vehicle.60 The lack of communication systems was also noted 
as one of the obstacles to providing an effective ambulance service in Nepal,61 and poor 
communication between health centres and the district hospital was identified as one of the 
major obstacles facing the referral system in Zambia.62 
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Costs 
 
The cost of transport is a significant barrier to reaching care. Demand-side costs can be as 
much as 60% of the total cost of obstetric care, with transport expenses making up 50% of the 
cost of a normal delivery and 25% of complicated deliveries in some settings.63-67 Even where 
obstetric services are free, or almost free, the costs related to reaching care can be prohibitive. 
In Nepal, transport costs to reach a facility were three times higher in mountainous areas than 
in the plains and in Ethiopia, bus fares were 50 times higher for obstetric emergencies and 
higher again in remote areas resulting in delays of up to several days while families sought 
funds.51, 56 In Sierra Leone, commercial drivers were reportedly reluctant to transport just one 
woman, charging families up to two times the average annual household income for transport to 
health care.52 High costs do not only relate to the use of motor vehicles. In Nepal, women also 
experience high charges for the use of stretchers in mountain areas.51 The high cost of 
transport is particularly problematic in non-cash economies, or where cash is only available 
seasonally, at harvest time or when migrant workers return, leading to an inability to pay for 
transport or a delay while trying to access cash.68  
 
Opportunity costs, including for accompanying family members, can also be substantial.51  
Possible costs a poor family need to take into account include, in addition to transport and 
medical care costs, paying someone to care for their children, property, crops or livestock while 
away, accommodation and food for accompanying family members, return transport, and lost 
productivity. Family responses include borrowing money, typically from friends or relatives, and 
selling assets.69,70 Poor women are disproportionately affected as they are likely to have to 
travel further distances and suffer greater impacts from both the direct and indirect costs of 
reaching care.71,72   
 
 
Reluctance to move within timely reach of EmOC before labour 
 
Ideally all pregnant women who live beyond timely reach of EmOC if they experience a 
complication during labour would move near term to somewhere close to an EmOC facility. 
However, even where there are facilities for ‘waiting mothers’, many women are reluctant to 
move at the end of their pregnancy to stay closer to emergency care. 
 
Studies in Papua New Guinea, Laos, and Zimbabwe,39,73,74 and project reports from Tibet and 
Indonesia, identified several common reasons why women may not take up the opportunity to 
move within easy reach of EmOC, including: 

• Lack of accurate knowledge about expected date of delivery 
• Perception that pregnancy and childbirth are natural processes not requiring the 

attention of health services 
• Reluctance to leave children and husband at home 
• Concern about loss of time to work in the fields, and boredom at MWHs 
• Costs of transport 
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• Fear of unfamiliar surroundings, lack of privacy and homesickness 
• Security concerns in urban centres, especially for ethnic minorities who face language 

and discrimination problems.  
• Cultural beliefs and rituals around childbirth, including beliefs about the significance of 

place of birth   
• Inability to obtain the permission of husband or in-laws  

 
There are many reports of remote women not making use of MWHs because of poor conditions 
as a result of inadequate resourcing. In Ghana, a MWH established in an old hospital building 
was used by only one woman who stayed only one night in the first year due to a low perceived 
need among women and a preference for home delivery, financial constraints, concern about 
separation from family and farms, little support from health workers and difficulty arranging 
transport to the hospital at night.75  Lack of transport to the hospital, particularly during the rainy 
season, was also noted in Laos.76 A MWH in Democratic Republic of Congo (DRC) was rarely 
used because the perceived risk of staying alone with no food was greater than the risk of a 
home delivery.77 In rural Zimbabwe, overcrowding, poor sanitation and a shortage of water and 
firewood contributed to only one third of referred women making use of the facility.78 A review of 
two MWHs in Timor Leste found that women more than 25km from a facility providing EmOC 
were no more likely to deliver in hospital after a MWH had been established owing to transport 
and communication barriers, and socio-cultural factors.40   
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Overcoming the ‘second delay’ 
 
While most obstetric complications are unpredictable, childbirth can be prepared for and so too 
can the potential need for emergency care. Effective transport and improved communication 
have been identified as critical elements to reduce maternal mortality,79 but efforts to address 
the ‘second delay’ require attention to all the potential pathways to EmOC and all the links in the 
referral chain to be effective. New and appropriate technologies, such as mobile phones, solar 
powered portable lights, and bicycle ‘ambulances’, can make a great difference to the ‘second 
delay’. The 2001 Human Development Report “Making New Technologies Work for Human 
Development” provides a useful general discussion of the role and benefits of introduction of 
new technologies for poor people.80 
 
 
Transport options and strategies 
 
There are many examples of efforts to improve transport arrangements for the transfer of 
women with obstetric complications to care. Provision of sufficient ‘ambulances’ to cover all 
communities is costly. There are examples where locally available forms of transport have been 
adapted or their use maximised for emergency transport. Many of these have been small-scale, 
and there is a lack of data from rigorously evaluated projects, but they provide useful lessons. 
Improvements in roads and related infrastructure make it possible to make dramatic 
improvements in transport options for both emergency evacuation and journeys to an obstetric 
facility before or during labour.  
 

Non-motorised (intermediate) forms of transport 
 
A wide range of locally available means of transport is used in poor and remote communities to 
transport a woman immobilised by a complicated labour, including stretchers, hammocks,52 
baskets,81 rickshaws,82,83 animal-drawn carts,16,53,84 boats, and bi/tricycles.53,85-87  Such transport 
is obviously slow and inadequate for long distances. For example, horse or donkey-drawn carts 
were commonly used in Senegal to transport patients, but were noted to be uncomfortable, took 
up to two days to reach a health facility, and the animals and carts were not always available – 
particularly during harvesting or market times.53  Similarly, in rural Niger where donkey-carts 
were available, an average of 18 hours of non-stop travelling was required to reach a health 
facility which will be too late for many women to benefit from emergency care.88     
 
Bicycle ‘ambulances’ have been introduced as part of safe motherhood projects in a number of 
African countries, usually consisting of a purpose-built trailer that can be attached to a regular 
or slightly modified bicycle or tricycle. Projects in Malawi, Zambia and Namibia included training 
of local volunteers in maintenance and local production of the trailers to improve reliability and 
sustainability.89,90 Some projects also established village committees that were responsible for 
operating and maintaining the bicycle ambulances, which in some instances included monthly 
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financial contributions from community members to cover costs.91,92  Unfortunately, few of these 
projects have been evaluated or have been able to demonstrate impact on maternal health 
outcomes.           
 
While bicycles and tricycles may be readily available at the community level there is need to 
consider their appropriateness for the terrain and their reliability. A review of a program in 
Tanzania that addressed emergency transport found that tricycles were the most popular 
means of community transport, but locally built models were not robust enough for the 
conditions.86 Tricycles were also found to be unsuitable for some rural roads leading to frequent 
breakdowns in a project in Uganda.93 In rural Niger a trial of using tricycles for patient transport 
had to be stopped because they were not able to cope with sandy roads in the dry season or 
clay roads in the wet.88 A report on the possible role of non-motorised forms of transport in 
Senegal noted that while bicycles could be an effective alternative to motor vehicles, 
consideration had to be given to the conditions, including extreme heat, large distances, poor 
roads that made travel by bicycle uncomfortable, and a lack of familiarity with cycling, 
particularly among women.53   
 
Despite limitations, intermediate forms of transport are important, particularly where there are 
no roads. Locally available means of transport are likely to be available, affordable, and easy to 
operate and repair at the community level. They can be very useful to take a woman to a main 
road or health centre where a vehicle is available.   
 

Motorised forms of transport 
 
A recent review of transport technologies for obstetric emergencies came to the rather obvious 
conclusion that, while evidence was scarce, experience suggested that “motorised transport is 
likely to be the most acceptable and effective”,85 highlighting the paucity of research and lack of 
attention to the ‘second delay’.   
 
Motorcycles, tractors and motorboats 
 
Examples in the literature of the use of motorcycles for obstetric emergencies come mainly from 
Africa, where purpose-built sidecars or trailers have been used to transport women to care. 
These motorcycle ‘ambulances’ have been introduced in the Gambia, Malawi, Ghana and 
South Africa 94 (see Box 4).  Many are community operated or stationed at community health 
posts. Other projects have used existing motorcycle networks, such as The Safe Motherhood 
Emergency Transport Scheme in northern Nigeria that enlisted the services of local motorcycle 
taxis with the support of the taxi union. Drivers who volunteered to participate were given 
training and provided with an ambulance trailer that was built by a local truck manufacturer 
through an apprentice training program. The scheme was also expanded to include minibus 
taxis and other commercial vehicles.95   
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Motorcycle ambulances in Malawi 
 
As part of the Safe Motherhood Program, the Ministry of Health (MoH) in Malawi introduced 
motorcycle ambulances to improve access to EmOC in rural areas. The motorcycle 
ambulances were fitted with specially designed, covered sidecars (eRangers, see 
www.eranger.com) with the ability to transport two adults and basic medical equipment. The 
eRangers were stationed at rural health facilities and had two drivers per ambulance to 
ensure availability. Drivers were trained in maintenance in addition to safe operation of the 
ambulance, and were required to keep referral forms and log books. Transport was provided 
free of charge. 
 
In the central district of Dowa, ten rural health facilities were provided with eRanger 
ambulances to transport women up to 96km to the district hospital for EmOC. As a result 
district facility deliveries almost doubled, and MMR was reportedly halved in the first 12 
months (while remaining unchanged in neighbouring districts). In addition, the number of 
rural health centre deliveries increased as women were more likely to deliver at the centre 
knowing that emergency transport would be available if needed. 
 
A review of a similar pilot project in Mangochi district compared motorcycle ambulances with 
vehicles. Three rural and remote centres were provided with eRangers and trained drivers.  
Motorcycle ambulances reduced referral times by 2 to 4.5 hours (depending on the site) and 
were 19 times cheaper to purchase and 24 times less expensive to operate compared with 
vehicles – which were only stationed at the hospital (contributing to long travel times) and 
were not able to pass some roads in the rainy season. The authors concluded that 
motorcycles were useful where there was limited access to other forms of transport, but 
supporting systems (fuel, maintenance, roads, communication and referral procedures) 
needed to be addressed.     
 
Box 4. Motorcycle ambulances in Malawi 

 

 

Motorcycles are generally less expensive than larger vehicles, and may be more accessible to 
some communities where roads are poor.96 They can also increase the mobility and outreach of 
health workers, such as ‘midwives on motorbikes’ in Timor Leste.97 Tractors with trailers have 
been used in Tanzania,84 Ghana87 and Tibet to provide community-level emergency transport 
and motorboats have been effective in river regions of Ghana,87 Bangladesh83 and Myanmar.98 
 

 

Source: 99-101 

 
Some efforts to introduce a new or adapted vehicle have failed. In Myanmar, a WHO/UNFPA 
project introduced “trawlergies”, mini tractors with trailers designed to transport women in need 
of emergency care. While they appeared to have some application where roads were available, 
communities near railways and rivers preferred to use trains and boats. A community committee 
managed the maintenance and use of the vehicles, but an evaluation of the project found that 
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(L. Bisibisera 2009) 

most committees were not functioning, there were problems retaining drivers and a lack of 
funding for maintenance and to support free transport. In addition, the trawlergies had poor 
lighting, no roof, were uncomfortable and had structural problems which limited their use.98 
 

 
 
 
Commercial and private vehicles 
 
In some settings, commercial or private vehicles such as trucks, buses and taxis are the only 
reliable form of motorised transport available. Many women who are able to get to a road will 
rely on this form of transportation, often at high cost. They are often met with reluctance to take 
them on as passengers. There are some examples of projects at the community level that have 
engaged with local vehicle owners or transport companies to overcome these obstacles, and 
also to avoid the high set up costs of purchasing dedicated vehicles to serve as ambulances. In 
some cases, drivers were also given basic training. For example, in Ghana 335 bus and taxi 
drivers underwent a six hour training program in basic first aid to improve pre-hospital care and 
transport where ambulances were not available.102    
 
In Nigeria partnerships were formed with commercial transport owners, workers and their 
unions. In one such innovative project, drivers were encouraged to volunteer to provide a 
‘humanitarian service’ to the community.103 Drivers who travelled through the project area were 
provided with training in basic reproductive health and emergency transfer and were then 
issued with a certificate and vehicle sticker that identified them as participants, as well as a 
padded bench for women to use. Willing drivers were then summoned by messages sent to the 
marketplace by bicycle or motorbike. To cover costs incurred, a seed grant was given to the 

Figure 5. Ambulance Dingy, Kambot health centre, East Sepik, PNG  



 

 
24    Briefing Paper
   

 

Compass: Women’s and Children’s Health Knowledge Hub 

transport union to cover upfront costs, which the family would later repay. Over two years 29 
women used the service with one maternal death and four perinatal deaths. The average 
transport time of nine hours was significantly shorter and less costly than other commonly used 
means.   
 
A similar project in northern Nigeria established a transport service management committee that 
mapped all transport owners, operators and vehicle types in the area and then encouraged 
voluntary participation of transport workers to make themselves and their vehicles available 24 
hours a day in the event of an obstetric emergency.104  Willing drivers were registered with the 
committee and agreed to charge standard fees based on distance travelled. Details of drivers 
were then provided to pregnant women and their families to call upon if needed. A total of 58 
local drivers participated in six month rotations. Costs were covered by a community-based loan 
fund that was financed by community contributions.  
 
Private vehicles have also been used for emergency transfers between health facilities. In 
Rajasthan, India, nurse-midwives in rural health centres hired private jeep taxis for a fixed fee 
and accompanied women the 30-58km to hospital.Transport was free for poor women.105 A 
review of maternal deaths in Uganda recommended that government vehicles (such as military 
and police) could be used in obstetric emergencies.106 
 
Ambulances 
 
There are many examples of provision of ambulances based at health facilities. Some provide 
transport only between health centres; others also provide transport from the community to 
care. For example, in a remote region of India, a secondary level hospital acquired a four-wheel 
drive vehicle that was dedicated to obstetric emergencies, transporting 271 patients over two 
years and contributing to an increase in met need for EmOC from 11% in 1999 to 48% in 
2002.107 In Sierra Leone, a project between the Prevention of Maternal Mortality Network 
(PMMN) and the MoH placed a four-wheel drive vehicle at the referral hospital that was 
available 24 hours a day to retrieve emergency referrals from peripheral health centres. A fixed 
fee, agreed upon by the community, was charged for transport to cover fuel and maintenance. 
Poor women were allowed to defer payment until a later time. Referrals for serious obstetric 
complications increased from 0.9 to 2.6 per month and the average referral time was just over 
three hours.52 
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Source: Bossyns P, Abache R, Abdoulaye MS, Van Lerberghe W. Unaffordable or cost-effective?: introducing an emergency 
referral system in rural Niger. Tropical Medicine & International Health. 2005;10(9):879-87 88 

 
 
Experience shows that often there is eagerness to accept donated vehicles without considering 
their appropriateness or the operational costs, resulting in many ambulances not functioning 
and sitting idle at health centres.87 Experience in Senegal found that motorbikes and two-wheel 
drive vehicles were purchased in preference to four-wheel drive because of the much lower 
capital and ongoing costs, but they were not operational within a short time frame because they 
were unsuitable for the environment.53 In Peru, a program to improve delivery care in a rural 
region included a plan to provide ambulances free of charge to transport women to EmOC, but 
this could not be implemented due to high fuel costs.108 
 
A review of 31 ambulance-operating organisations in seven districts in Nepal (most run by 
NGOs) highlighted factors that need to be considered in order to ensure an effective service.109  
These included reliability, related to repairs and regular maintenance. None of the vehicles 
reviewed were being serviced regularly and repairs were delayed due to the cost and lack of 
availability of spare parts. The high cost of fuel also affected sustainability, particularly where 
the pregnant women were unable to help cover costs. Charges for emergency transport were 
variable and unaffordable for some families. Another concern was the lack of reliable drivers 
able to be contacted urgently at any time. No drivers had any para-medical training and there 
were difficulties providing salaries or incentives. Misuse of ambulances contributed to delays.   
 

Ambulances in rural Niger 
 
In two districts in rural Niger, a four-wheel drive vehicle was considered the most 
appropriate option for a facility-based ambulance due to the large distances that needed to 
be covered and the extremely difficult terrain (sandy roads and mud during the wet season) 
meaning that bicycles and other intermediate forms were not able to provide timely transfer.  
The ‘ambulance’ included a mattress and the ability to hang an IV drip and was used to 
transport patients from health centres to the hospital.  A fixed fee per distance travelled was 
agreed upon by the community to cover some costs, and was up to three times less 
expensive than the cost of hiring a private vehicle. Forty-seven percent of referrals were for 
obstetric complications, resulting in a fall in maternal deaths at health centres from one per 
year per health centre to less than 0.2. A review of the referral system concluded that it was 
cost-effective, accounting for less than 5% of the health budget in these districts and 
required minimal management.  Noted challenges included delays when ambulances were 
used for other purposes, such as responding to outbreaks, delivering supplies and 
transporting health workers, and that access was still extremely difficult for families who 
lived long distances from the health centres.   
 
Box 5. Ambulances in rural Niger 
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Where few other vehicles are available ambulances tend to be used for other tasks such as 
delivering medical supplies or transporting health workers, so they are often not present when 
needed for an emergency. 
 
Where ambulances were functioning well there was little misuse of vehicles (a factor that was 
noted to be personnel dependent unless regulations were in place). Drivers were paid a salary, 
and provided with a phone or stationed close to health facilities at night to facilitate 
communication. There was motivation to maintain vehicles (particularly where they were driver-
owned). The report also suggested that at least two drivers be assigned to each ambulance to 
ensure availability at all times.61,109   
 
When aid agencies donate emergency vehicles a management policy needs to be developed 
with district health officials to ensure clear rules about the use of the vehicle, and to clarify who 
will be responsible for vehicle maintenance, insurance and fuelling.110  
 
Light aircraft 

Light aircraft may be the only way to transfer emergency patients from remote island, 
mountainous or other isolated settings to a hospital. Where such a service exists a high 
proportion of cases tend to be obstetric emergencies. In Milne Bay in Papua New Guinea, for 
example, a review of two years in 1983 showed that 50% of air charter evacuations were for 
obstetric or gynaecological patients, at an average cost per life saved of US$520 (US $1,150, 
2010 equivalent). The average cost of providing the emergency service per head of population 
per year was about US$0.12 (or US$0.27, 2010 equivalent).111  

The non profit organization Mission Aviation Fellowship International Asia Pacific provides a 
subsidised medical emergency service in parts of Papua New Guinea, Bangladesh and Timor 
Leste.112 Their long experience means that they could provide useful information to 
governments considering including such a service in their efforts to overcome barriers to 
emergency obstetric care in the most remote areas. Private air medical emergency services are 
also starting to be established in some developing countries, such as in Mumbai, India113 but 
their services could only be afforded by the rich. 

Even where an affordable air evacuation service is available, some settings will lack a safe 
landing strip, and landings and take-offs may not be possible at night, or in poor weather 
conditions.  
 

Emergency medical transport systems 
 
Emergency transport systems commonly in use in developed countries are not feasible or 
affordable in many resource-poor settings due to the high costs of equipped vehicles and skilled 
personnel, particularly in areas of low population density and poor infrastructure.79,114  However, 
there are some examples of effective coordinated emergency networks in the region. These are 
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often partnerships between health and other government sectors, the private sector and the 
community. 
 
There are a number of examples in Pakistan, including the Rescue-15 project, a collaboration 
between the police, private sector and community, based in Islamabad. The project, which 
provides free services including first aid and transfer to hospital 24 hours a day, is managed by 
the police department with contributions from NGOs and the private sector. The fleet includes 
three equipped ambulances and three doctors provided by NGOs, with communication through 
radio sets fitted to all vehicles, patrol cars and motorbikes.  Financial contributions, provided by 
the police department, NGOs and the community, cover salaries and ongoing costs.115  
Similarly, the Edhi Ambulance Service is provided free or at minimal cost through private and 
community donations, supporting a fleet of ambulances (including helicopters and airplanes) 
that cover even remote areas.116  The Faisalabad Obstetric Flying Squad was established by 
the Mother and Child Welfare Association in 1988, providing free emergency transport to the 
referral hospital, which covered the costs of the program. Emergency calls were made to the 
hospital from where ambulances equipped with resuscitation equipment and trained health 
providers were dispatched. Extensive engagement with the community and training of TBAs 
and Lady Health Workers was also undertaken to increase awareness of the service and 
address some of the socio-cultural barriers to seeking hospital care. Between 2 and 5% of all 
obstetric admissions to the hospital were through the Flying Squad, and women of low 
socioeconomic status were the predominant users. There is no reported data on maternal 
health outcomes, but an evaluation of the program in 1993 concluded that integrating the 
referral system into the general operations of the hospital was one of the main facilitating 
factors and that such a model could be replicated in similar settings.60 
 
In Indonesia, the public emergency transport service ‘118’ provides an ambulance system in 
five of the biggest cities in the country, with a call centre in Jakarta that receives 50-75 calls a 
day to dispatch 26 ambulances and 12 motorcycles. Calls are not charged and transport fees 
cover 50% of the costs, if the patient can afford to pay. The program is also funded from income 
generated by paramedical training courses provided by the organisation.117 In Madagascar, 
emergency calls are dispatched by the police and fire departments, with 30% of referrals for 
obstetric complications.118   
 
In India, an innovative public-private partnership was established in 2005 between state 
governments and the Emergency Management and Research Institute (EMRI, see 
www.emir.in) to provide pre-hospital emergency care and transport. The system comprises a 
network of medically equipped vehicles, skilled personnel and wireless communication 
managed by a central call centre that can be reached by a single toll-free number. The system 
responds to all emergency calls 24 hours a day, including in rural areas, with a reported 
average arrival time of 20 minutes in urban areas and 30 minutes in rural areas.  Around one 
third of calls are for obstetric emergencies. Pre-hospital care and transport are free of charge, 
and agreements have been signed with over 6800 hospitals to provide free stabilisation care for 
patients for the first 24 hours. There are over 1900 operational ambulances across eleven 
states with plans to expand the program across the entire country.119,120 
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General points to consider when planning to improve transport arrangements 
 
Many journeys to EmOC will involve a number of different means of transport. For example, in a 
study of maternal deaths in Rajasthan, India, many women were carried from their village to the 
nearest road, then travelled on private vehicle to the city, and then by rickshaw to the 
hospital.121 Particularly in remote and rural areas it may be more feasible to mobilise existing 
intermediate forms of transport or commercial vehicles to transfer women to the nearest health 
centre, and then ensure a motorised vehicle is available for transfer to the referral hospital. For 
transporting health workers quickly, Gauthier suggests as a rough guide that bicycles are 
appropriate for travelling distances of 5-20km, motorcycles for 20-30km, and a vehicle required 
for distances greater than 30km.122  These estimates will be influenced by geography and road 
conditions.   
 
There are rarely sufficient ambulances to meet all needs and district planners will face decisions 
about the optimal geographical distribution of available emergency vehicles. Such planning will 
need to take into account density of populations, distance from EmOC, geographical and 
seasonal barriers, trends in fertility rates, and availability of or potential for alternative transport 
arrangements. Obstetric emergencies are devastating, but relatively infrequent in smaller 
communities so it may be difficult to justify a dedicated vehicle. However, efforts to improve 
access to emergency care for pregnant women are also likely to improve urgent access to care 
for other medical emergencies, making investments in emergency referral systems more cost-
effective.9,123  Many of the projects discussed above transported trauma, medical and paediatric 
emergencies in addition to obstetric cases. For example, an emergency obstetric transport 
system in Nigeria that transported 29 women over two years also transported 27 men and 
children for other emergencies during the same time.103 Decisions also need to be made about 
other uses of the vehicle, such as distributing medical supplies, supervisory clinic visits, or non-
urgent transfer of patients. These decisions should be determined by an assessment of the time 
interval to return if needed for an emergency, and whether the vehicle has a reliable means of 
communication so that it can be readily summoned. Improving transport infrastructure more 
generally can also improve the mobility of health workers and supply of equipment, vaccinations 
and medications, having a positive impact on maternal and child health more broadly.46 
 
There are few examples in the literature of modifications to intermediate or motorised forms of 
transport to improve privacy, comfort, and safety for the pregnant woman in labour or with a 
complication, such as blankets for warmth, cushions, ability to keep the woman’s legs raised, a 
means of lighting (solar or battery powered), a radio or mobile phone, water, drip stands, blood 
pressure monitor, delivery kit, and oxygen. Such modifications are important for the woman’s 
condition and also because they influence willingness to use the transport. 
 
Socio-cultural factors can have an important influence on acceptability and use of emergency 
transport. In Southern Malawi where bicycle ambulances were provided as part of a project to 
address maternal mortality, most women still preferred to walk to the health facility because the 
bicycles offered no privacy and cultural taboos about being seen in labour prohibited many 
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women from using them.124  A review of bicycle ambulances in Uganda found the government 
was reluctant to support their wide introduction because they were seen as ‘backwards’.91 In 
Senegal, bicycle ambulances were deemed inappropriate because they did not allow a family 
member to accompany the woman to care.53 In Nigeria, taboos about women travelling in 
vehicles, concern about bleeding, and fears about the consequences (including imprisonment) if 
the woman died on route needed to be addressed in order to mobilise support.103,125  
Superstitions surrounding birth were also of concern to private drivers in Nepal.61  
 
The key to an effective transport system depends on appropriateness for the setting and 
sufficient attention paid to management of the system including costs, maintenance and repair, 
drivers, and regulations regarding the use of vehicles for other purposes.  
 
 
Improving infrastructure 
 
One of the major obstacles to improving physical access to EmOC is a lack of transportation 
infrastructure. Improving roads to facilitate emergency transport reportedly contributed to 
improved access to EmOC in Sri Lanka.12 In Vietnam the road rehabilitation project reduced 
distances to the district hospital and reduced travelling times – most significantly for poorer 
communities. For those communities included in the project, the time taken to reach hospital for 
serious injuries was reduced by 46 minutes compared with non-project communities.126 There 
are also examples of sector wide approaches in Nepal to improve rural transport infrastructure 
by building bridges to access remote communities.127 In Kenya, local communities built and 
maintained tracks that allowed emergency vehicles to reach remote villages.128 Improving roads 
can have wide-reaching health, education, social and economic benefits for communities. The 
health sector should engage with and advocate for multi-sector investment in infrastructure.   
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Transport options and strategies – key points 

• Transport options need to be addressed from the community to health facility, 
between levels of health facilities and for women who move within easier reach of 
EmOC prior to labour. 

 
• The choice of transport methods will depend on existing infrastructure, estimated 

distances, availability (including spare parts and fuel), costs (capital and 
operational), socio-cultural factors (such as privacy) and demand. 
 

• At the community level and at peripheral health centres, particularly in remote areas 
or in settings with poor infrastructure, it may be more feasible to maximise the use 
of locally available methods to transport women to a main road or to a health 
facility.  These include bicycles and motorcycles with trailers or partnerships with 
private and commercial transport operators. 
 

• At the facility level, a dedicated emergency vehicle is preferable for retrievals to 
more peripheral health centres or the community (if feasible) and to transfer on to 
the next level of care.  Careful attention needs to be given to the appropriateness 
and management of such vehicles, including: 

o Suitability for existing infrastructure, terrain and distances 
o Reliability (safety, maintenance, repair and fuel) 
o Adequate budget allocation for operational costs 
o Communication between community, health workers and drivers 
o Trained and supported drivers 
o Regulations regarding use for non-obstetric emergencies and other health 

activities 
 

• Consideration needs to be given to the cost of emergency transport, particularly for 
poor women. 
 

• There are examples of innovative public-private partnerships to establish 
emergency medical transport systems, including in rural areas. 

 
• Efforts to strengthen transport for obstetric emergencies should be part of a broader 

strategy to improve emergency referrals as this is likely to be more sustainable and 
cost-effective. 
 

Box 6. Transport options and strategies 
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Identifying appropriate communication systems  
 
As part of a project in Sierra Leone, motorcycles were provided at peripheral health units as 
a means of communication with the hospital.  In the event of an obstetric emergency 
requiring referral, riders were to travel by motorcycle to the hospital to summon the four 
wheel drive vehicle. During the first year of the project problems arose with this system, as 
breakdowns and accidents resulted in delays in referral, and riders were reluctant to travel at 
night due to security fears.  Two-way radios were instead installed at health units and the 
referral hospital to summon the ambulance, reducing referral times by two hours from the 
farthest health centre.  
 
Box 7. Identifying appropriate communication systems, Sierra Leone 

 

Communication options and strategies 
 
An efficient system of communication must go hand in hand with emergency transport, and is 
required at both community and health facility levels to mobilise transport, receive advice about 
immediate first aid management, and arrange prompt referral. In the absence of modern 
communication technologies and infrastructure, basic approaches have included the use of 
recognisable symbols to notify motorists of the need for emergency transport. There are 
examples in Nigeria and Somalia of flags being placed on roadsides or outside homes to alert 
passing drivers.125,129 Messages may also be sent via foot, bicycle or motorbike to mobilise 
drivers in known meeting areas, such as market places.103   
 
The ability to exchange information is important - influencing the decision to seek care and 
reducing the ‘third delay’ by providing advice and ensuring the referral facility is prepared for the 
arrival of an emergency. Communication is also important to enable a woman to call for 
assistance, including contacting her husband, family or other decision-makers, who may also 
have access to funds. Health workers need to be able to communicate to facilitate referrals and 
initiate treatment. For these reasons, technologies that allow two-way and real time 
communication are preferable. In two districts in Vietnam, telephones were placed in all 
community health clinics and district hospitals to allow advice to be given to stabilise patients 
and to dispatch the ambulance.130  Examples in Bangladesh, Peru and Laos demonstrated that 
the use of telephones contributed to an increase in demand for health services, in part due to 
access to timely information.131  
 
The expansion and increasing accessibility of radios and mobile phones have overcome many 
of the barriers related to fixed-line telecommunication infrastructure that may not be available or 
possible in many settings. Advances in communication technology have wide benefits for health 
and health care in low income countries and there is increasing interest in this topic. A 
conference on ‘e-health’ was held in 2008 and the papers published online.132  

Source: Samai O, Sengeh P. Facilitating emergency obstetric care through transportation and communication, Bo, Sierra Leone. 
International Journal of Gynecology and Obstetrics. 1997;59(SUPPL. 2).52 
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Two-way radios 
 
In eastern Uganda the RESCUER project launched in six health units and one referral hospital 
included the provision of solar-powered VHS radios at health units and mobile radios (walkie 
talkies) to TBAs. Mobile radios were also installed in referral vehicles. Radios were chosen 
because they were affordable and simple to use and were considered less likely to be misused 
than other technologies. Radio coverage in areas far from health units was problematic with a 
need to install sub-centres in more remote regions. The project also addressed quality of care 
and provided transport in the form of bicycles for TBAs, tricycles at health units and a vehicle at 
the referral hospital. Walkie talkies were used by TBAs to seek advice and call for assistance 
during an obstetric emergency, during which a midwife and transport would be dispatched from 
the health unit or hospital. It also allowed advanced warning to be given to the hospital to 
minimise delays once the woman arrived. The associated empowerment of TBAs led to 
increased compliance with referrals and facilitated the referral process by allowing verbal hand 
over, which was particularly beneficial where TBAs were illiterate. Even in cases where 
transport could not be arranged, there was reportedly some benefit in being able to provide 
advice to TBAs over the radio system. The project reported an increase in referrals for 
complications and supervised deliveries and a reduction in MMR from 500 per 100,000 in 1996 
to 271 per 100,000 in 1999 compared with MMR greater than 350 in other districts. Midwives 
also benefited from the communication system with reduced feelings of professional isolation 
and increased support. Despite these positive outcomes, scaling up the ambulance-
communication system to other districts was difficult due to insufficient funds to cover the high 
demand and high costs of vehicle maintenance.93,133,134   
 
In Sofala district of Mozambique, health facilities were grouped into networks, each with a 
hospital, and radios installed at the health centre, hospital and in hospital-based ambulances. 
Solar panels were installed where there was no electricity. The initiative contributed to a 30% 
increase in emergency obstetric referrals with a halving of the case fatality rate. The radios 
were also used for medical and paediatric emergencies and trauma. Radios were located next 
to the delivery and labour ward to prevent misuse. Challenges encountered by the joint 
UNFPA/AMDD and government project included poor functioning of solar powered systems 
during the rainy season and the loss of equipment due to theft.135  Radios have also been used 
in Mali, Sierra Leone, Tanzania and Malawi – where the use of radio communication decreased 
referral times from 6 to 3 hours.85,136  
 
Two-way forms of communication are especially important when communities are far from 
health centres.    
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Radios in Niger 

A radio-ambulance system was introduced in two districts in Niger. Prior to the project 
women requiring EmOC had to walk (or take a camel) 75km to hospital. Radios were 
installed to allow communication between health centres, the district hospital and the 
ambulance service to call for transport in an emergency (47% of which were obstetric). They 
were also used weekly for the epidemiological report.  Hospital radios were placed in the 
emergency room with a link to a night duty room (with a nurse on call) to ensure 24 hour 
access. The radios were solar powered, allowing up to three weeks communication 
between recharging. To encourage maintenance, staff houses were also fitted with a lamp 
and a socket for a radio to motivate health workers to clean the solar panels regularly. The 
initiative led to a significant increase in obstetric referrals, allowed advice to be given to 
health centre staff and had a number of other benefits such as improving the organisation of 
supplies, notification of outbreaks and increasing community confidence in the health 
services. There was an initial cost of US$5640 per health centre and US$608 yearly 
replacement costs, but once the system had been correctly installed there were no recurrent 
costs to maintain the radios and the entire system represented less than 5% of the health 
budget 

Box 8. Radios in Niger 

Source:  Bossyns P, Abache R, Abdoulaye MS, Van Lerberghe W. Unaffordable or cost-effective?: introducing an emergency 
referral system in rural Niger. Tropical Medicine & International Health. 2005;10(9):879-87.88   
 

Mobile phones 
 
The significant potential of mobile phones due to their increasing accessibility and relative 
affordability was highlighted in a recent review of transport and communication technologies for 
obstetric emergencies.85 Globally, mobile phones are one of the most rapidly expanding 
technologies, with an estimated 4.6 billion subscriptions by the end of 2009, or 67 subscriptions 
per 100 people (Figure 6). There are approximately 37.2 subscriptions per 100 people in Asia 
and the Pacific, which has increased almost six-fold since 2000. Despite the rapid expansion, 
inequities exist with only 23.7 subscriptions per 100 people in low income quintiles, and 92.7 for 
high income groups.137,138 The benefits of mobile phones over other technologies are the 
relatively low start up costs, user-friendliness, and the increasing accessibility by communities. 
However, there is a need to improve access in rural areas, affordability for the poor (including 
upfront costs and ongoing costs related to recharging and purchasing airtime), and access for 
women. Solar cells for recharging may be a solution in settings without electricity.  
 
 
 
 



 

 
34    Briefing Paper
   

 

Compass: Women’s and Children’s Health Knowledge Hub 

 
 
 
 
 
 
 
 

 

 

 

 

Figure 6. Mobile phone subscriptions per 100 inhabitants in Asia and the Pacific 

Source: ITU World Tele-communication/ICT Indicators Database 137.  
 
 
As yet, there are few documented examples of the use of mobile phones for maternal health, 
particularly EmOC. A qualitative study in Egypt revealed that the increasing availability of 
mobile phones, particularly in rural areas, has reportedly led to an increase in communication 
between TBAs and midwives, and health workers and women seeking advice. Mobile phones 
have also been used during home deliveries to arrange formal or informal transport in the event 
of a complication, reportedly reducing response times.139 There are other examples of mobile 
phones being used to encourage breastfeeding and support women during pregnancy through 
text-messaging.140,141  Another potential role for mobile phones in improving access to EmOC 
may be in the electronic transfer of funds to drivers in the absence of ready access to cash.  In 
Kenya and Tanzania, mobile phones are used to deposit or withdraw money and transfer funds 
or airtime electronically to other users, particularly in remote areas with limited access to 
financial institutions. This scheme was initially supported by the UK-based Department for 
International Development (DFID).142 
 
There is increasing experience of mobile phones being used in developing countries for non-
maternal health programs, such as to support chronic disease and medication compliance 
(particularly related to HIV), behaviour change, disease surveillance and information 
systems.140,143-149  There is also an increasing interest in the potential role of mobile phones in 
telemedicine, with examples in India where medical consultations and guidance during surgery 
have been provided in rural areas.150,151  A mobile telemedicine system in rural Indonesia with 
the capacity to monitor vital signs, transmit data and assist teleconsultation has been 

http://en.wikipedia.org/wiki/United_Kingdom�
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Mobile phones for maternal health in Ghana 
 
The introduction of a district ambulance as part of the Millennium Villages Project in south-
central rural Ghana had not led to a reduction in maternal deaths as village residents were 
not able to call for the vehicle when needed due to a lack of communication technologies.  In 
2006, in partnership with a corporate company (Ericsson), the project provided mobile 
phones freely to health workers and for a small fee (US$10) to residents in village clusters.  
This introduction reportedly contributed to a dramatic reduction in maternal deaths for the 
region.   
 
Through the Millennium Villages Project in a number of African countries, including Ghana, 
Ericsson has been involved in providing information and communication technologies to 
poorly serviced areas.  This has included projects that improve infrastructure, provide mobile 
phones with solar chargers to health workers, establish toll-free emergency numbers and 
provide internet at health centres. 
 

Box 9. Mobile phones for maternal health in Ghana 

developed, with potential use in ambulances.152  However more research is needed to identify 
the cost-effectiveness of these new uses, how to scale up and to identify impacts on maternal 
health. 
 
There are some innovative approaches to increase community access to mobile phones. In 
Pakistan a project provided rural health workers with mobile phones to collect data and patient 
information and transfer the information to urban specialists who would provide advice, training 
and education. Such a program could potentially be used for community-based health workers 
dealing with obstetric complications.153  In Ethiopia, an NGO project provided mobile phones to 
village leaders as well as the hospital doctor, anaesthetist, birth attendants and technicians for 
use during obstetric emergencies.154  In rural villages in Bangladesh, the Grameen’s Village 
Phone program has provided mobile phones to poor women as part of an income generation 
scheme. Village women acquire a microcredit loan to purchase a mobile phone and accessories 
and then resell phone calls and services within their villages. In 2000, 960 village phones were 
being used in rural areas servicing some 65,000 people and a similar project is now being 
introduced in Uganda.155  Grameen Bank has also helped provide affordable mobile phones to 
pregnant women in rural Ghana, allowing women to seek advice before and after delivery and 
receive reminders about appointments and vaccinations.156 In settings of low phone ownership 
in the community, providing health workers or volunteers with mobile phones to use in 
emergencies may be a feasible alternative. Some authors have suggested that mobiles be 
loaned or provided to all women during the final month of pregnancy.157  Possessing a mobile 
phone may encourage women to move closer to EmOC towards the end of pregnancy, 
reducing homesickness and security fears.  

Source: 156,158,159  
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Communication options and strategies – key points 

• Communication needs to be addressed at the community level and at health 
facilities to: 

o Summon transport or call for help 
o Seek advice and initiate first aid or stabilisation 
o Arrange prompt referral and allow the receiving facility to prepare for the 

emergency 
o Allow reassuring communication between a woman far from home and her 

family 
 

• Two-way technologies are preferable.  Mobile phones are the most promising 
technology due to their increasing availability and relative affordability. 
 

• Consideration needs to be given to existing telecommunication infrastructure, costs 
and power supply.  In remote settings solar-powered technologies have been 
successful.  In remote or mountainous regions where mobile network coverage is 
problematic, two-way radios with remote sub-centres have been used. 
 

• There are examples of innovative public-private partnerships to increase mobile 
phone access in underserved populations or for poor women. 
 

• Mobile phones in particular have wider benefits for maternal health and community 
health more generally, including reducing staff isolation and facilitating staff 
development, supporting treatment adherence, building health information systems 
and assisting disease surveillance, and telemedicine. 

Box 10. Communication options and strategies 
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Financing options and strategies  
 
A comprehensive review of financing models for maternal health is beyond the scope of this 
review. Whenever reforms for financing of health care in general are being considered it is 
important that the cost of transport to reach EmOC (both before and after onset of a 
complication) is included. Here, we focus specifically on meeting the costs associated with 
reaching EmOC, but acknowledge the considerable overlap with meeting the broader costs of 
obstetric care. A review of the literature addressing financing for maternal health services noted 
that transport costs can contribute substantially to the overall costs and that they need to be 
included in other efforts to finance maternal health care.72,160 As previously discussed, the cost 
of transport is the major financial barrier contributing to the ‘second delay’, however opportunity 
and other costs may also be substantial. This includes lost productivity, costs of care for 
remaining children or livestock, costs of communication technologies, and costs incurred by 
accompanying family members. Such expenses mean that families may be unable to pay for 
transport or experience a delay in accessing cash. Many have to borrow from family, 
neighbours or moneylenders, putting the family into debt, or sell essential assets with 
sometimes catastrophic consequences. 
 
A range of strategies are described in the literature to address the costs of reaching care.  
These can be broadly categorised as follows: 
 

• Free, subsidised or fixed fees for transport 
• Community-based emergency loans 
• Pre-payment, risk-sharing and community insurance schemes  
• Cost-sharing 
• Vouchers or entitlement cards 
• Cash transfers or reimbursement 

 

Free, subsidised or fixed fees for emergency transport  
 
Facility-based financing schemes to improve maternal health often do not include transport 
costs,51 although there are examples in India120 and Pakistan60 where transport is provided 
freely for EmOC with the cost shared by NGOs, the health facility and the government.  In Sri 
Lanka, emergency transport was introduced as part of the national maternal health program, 
with the government providing three to five ambulances per hospital (at provincial, district and 
remote level) and also providing reimbursement for health workers to cover costs if a private 
vehicle had to be organised in the absence of an ambulance.13 
 
Setting fixed fees at a standard charge for emergency transport (often at a subsidised rate) or 
per distance travelled has been included in projects that made use of commercial or private 
vehicles and facility-based ambulances.52,88,104,105 Fees are generally charged per kilometre 
travelled and are considerably less expensive than hiring private vehicles. In rural Niger, the 
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fixed fee per distance for using the hospital ambulance was up to three times less expensive 
than hiring private transport, but this contribution was still sufficient to cover the running costs of 
the vehicle.88 Also in Nigeria, local transport unions and other transport owners ensured that 
women were not delayed trying to raise cash.161 
 
A fixed and widely advertised fee allows women and families to plan for potential costs faced 
during an emergency and make some efforts to have cash ready if needed. However, these 
costs may still be prohibitive, particularly for poor women who are also likely to live further 
distances from health facilities, so other financing mechanisms are required. 
 

Community-based emergency loan funds 
 
Projects implemented through the Prevention of Maternal Mortality Network (PMMN) in Africa 
provide a number of examples of community-based loan funds. A project in Nigeria established 
a community emergency loan fund after costs of care and transport were identified by 
communities as a major barrier to EmOC. With the support of traditional leaders, clans were 
established to manage the funds, with supervision from the project team. Clan members 
donated to the fund, contributing to 80% of the scheme. Women or families in need applied for 
a loan, which was charged at 2% interest with no timeframe for repayment, and waivers if the 
woman died. In the first year of operation 456 women requested loans of between US$7 and 
US$15 to cover transport as well as hospital fees, drugs and blood. Eighty-three percent of 
loans were granted, and 93% repaid in full. As repayment was not 100%, fund depletion was a 
concern and ongoing external support and funding was required. It was also noted by the 
authors that one of the factors leading to high uptake of loans was that it coincided with an 
improvement in hospital facilities, so families were more willing to pay for a real or perceived 
increase in quality of care.162 
 
In northern Nigeria, a similar scheme managed by traditional village leaders was established 
through community contributions, which covered 60% of the project costs. Women were 
encouraged to apply for a loan two months prior to their expected due date, and were then 
provided with the details of local drivers who were able to provide transport. No interest was 
charged on loans, with a six month grace period and 24 months to repay. The loan was to cover 
transport costs as well as hospital fees and food, and was restricted to obstetric emergencies 
encountered by women who had been a resident in the village for at least 12 months.  No 
repayment data are available, although 18 women had accessed the fund in the first 10 
months.104 
 
In Cambodia, CARE has helped to establish Village Emergency Referral Systems in 
collaboration with local authorities in rural areas. Villages selected for the program had a history 
of maternal deaths due to transport delays or were located more than five kilometres from the 
nearest health centre. The program includes community-wide birth preparedness education and 
support to develop community funds for emergency transport, managed by the Village Health 
Committee. An initial cash grant was provided by the NGO and then each family contributed an 
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agreed on monthly payment to the fund. Poor villages were subsidised by the NGO. Those 
women who borrow from the fund repay the loan in small monthly increments (with no interest), 
although in some villages women were not expected to repay. Community participation in the 
fund was facilitated if the local chief was seen to be contributing. Chiefs were also integral in 
mobilising drivers to ensure transport in an emergency. A review of the program in two districts 
noted that inconsistent eligibility criteria and poor communication needed to be addressed to 
ensure ongoing community support. A consistent and transparent monitoring process was also 
vital. In some communities, this involved documentation of monthly contributors with reports to 
the council and quarterly reports to the NGO. The increasing cost of fuel was also a noted 
challenge, in terms of the increased costs of transportation of women in an emergency, and the 
inability of support staff to visit villages as frequently as planned.163   
 
In Sierra Leone, community mobilisation and engagement with local village leaders was 
undertaken to encourage the formation of village committees and loan funds for hospital care. 
Money was to be collected via a levy that the local leadership agreed on, which was a fixed 
contribution from men and women in the village. The loan was for covering the costs of the 
hospital bill, but this model could potentially be used to include transport costs. It was noted that 
only two of the six villages engaged established a fund, with strong community leadership a 
factor in successful villages.164 
 
A pilot project in rural Pakistan used Lady Health Workers and TBAs to help communities 
establish health committees that included an emergency transport fund, and was implemented 
in 31% of included villages.165 In Uttar Pradesh in India, the Community Partnerships for Safe 
Motherhood Project (USAID) included the formation of village health committees, often as part 
of other community groups, to raise funds to pay for emergency transport through social 
marketing, interest from loans and revenue from the sale of grain donated by community 
members.166  
 
Experiences reported in the literature of community-based loans for transport and other costs 
during obstetric emergencies are often small-scale and there are no examples of long-term, 
sustainable schemes. Issues of sustainability due to limited capacity to generate funds, failure 
to repay loans and complex management have been identified as challenges, and such 
schemes should not replace the need for governments to respond to their responsibility for 
ensuring access to care.72  Inclusion and utilisation by the poor also needs to be addressed. In 
Makwanpur Nepal, where loan funds were introduced for maternal and child health through 
facilitated women’s groups, some of the poorest women were not approved for loans because 
of fears of default on repayment. In addition, the monthly contributions to the fund were a 
disincentive for some poorer women to join the women’s groups.167  Extensive engagement with 
the community to raise awareness about the need for EmOC and strong local leadership have 
been identified as factors that increase success. 

 



 

 
40    Briefing Paper
   

 

Compass: Women’s and Children’s Health Knowledge Hub 

Pre-payment, risk-sharing and community health insurance 
 
Community health insurance, or risk-sharing, often in the form of pre-payment, aims to improve 
financial access to health services by allowing households to pool risk and protect themselves 
from catastrophic costs at the time of care-seeking. Membership is generally voluntary and 
targets households that may be excluded from national social insurance, such as those 
engaged in informal economies. Paying in advance allows families to plan and pay for services 
when cash is available, and not at the time of the obstetric emergency when delays may occur 
while trying to raise cash. Pooling risks also reduces the direct costs incurred by individuals for 
health care.168   
 
This concept has been implemented in Africa (often as isolated projects) since the 1980s, but 
has recently expanded and is part of national policy in a number of countries including Ghana 
and Rwanda making the schemes more sustainable.169,170 Most aim to cover the costs of 
obstetric care, but there are some examples where the cost of emergency transport to a referral 
centre if needed is also covered, most commonly an ambulance between health centres.169 
 
In Mauritania, a pre-payment scheme was introduced as part of a broader Safe Motherhood 
project. Women who attended ANC were encouraged to join the scheme through a payment of 
US$22 which could be paid in two instalments (compared with US$333 for a complicated 
delivery). Membership of the scheme entitled the women to antenatal, delivery and postnatal 
care and included ambulance transport to the referral hospital if needed. After five years and 
following intensive community mobilisation through a local NGO, enrolment though ANC was 
over 98% with an increase in assisted deliveries from 1% to 3.3% and a reduction in MMR from 
250 to 64 per 100,000 live births. The fee appeared to be acceptable to the community and 
covered the majority of expenses, such that the scheme was functioning without the need for 
external funding after an initial injection of donor funds.171       
 
In a remote region of Kenya, family groups were encouraged to join a community insurance 
scheme through a voluntary annual payment that was to cover the costs of emergency referral. 
There was initially no provision for poor families who could not afford premiums, but this was 
adjusted after discussions with project management, local leaders, community groups and 
women’s groups with the development of a sliding-scale for payment based on socio-economic 
status. Payments in kind were also permitted, such as the exchange of livestock. Community 
contributions covered around 15% of the recurrent costs of emergency transport, and 8% of the 
total health program budget. Several years of advocacy were required to gain community 
support, with ongoing education and leadership needed to encourage continuing membership. 
Strengthening health services was also crucial. Nurses were responsible for keeping track of 
membership and collecting payments, which led to increased workloads. The scheme also 
faced challenges from external factors such as drought and insecurity that meant payments had 
to be deferred, or when families moved out of the area.128 A community health insurance 
scheme in Democratic Republic of Congo led to an increase in Caesarean sections, most 
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The Tabulin scheme, Indonesia 

 “When Kawit’s third childbirth did not go smoothly, Yuniar, the midwife in Sukapulit village, 
realised the problem was obstructed labour and knew what to do. Yuniar took 150,000 
rupiahs ($15) from her emergency funds and hired a truck to take the patient to the nearest 
hospital for a Caesarean section. On the way, she used a mobile phone to alert hospital 
staff. A village volunteer, previously identified as having the same blood type, accompanied 
them to the hospital in case Kawit needed a transfusion. Both mother and infant survived.”  

Ogan Komering Ilir, South Sumatra, Indonesia 

Box 11. The Tabulin scheme, Indonesia 

 

pronounced for communities located far from the hospital, suggesting it was effective in 
overcoming some of the costs associated with geographical barriers to EmOC.172 
 
Premiums or pre-payment are usually a flat-rate and therefore poorer families cannot participate 
unless exemptions or subsidies are in place. There may be limited financial sustainability and 
ability to generate enough funds in low income communities, in addition to limited risk pooling if 
there is little perceived need, which presents challenges for sustainability.173 Available evidence 
suggests that pre-payment schemes increase utilisation of services among users.169  However, 
when such schemes are introduced caution is needed to ensure that provider payment 
arrangements do not lead to unnecessary over-servicing. China introduced the “New 
Cooperative Medical Scheme”, in 2003, in many rural counties, with cost-sharing between the 
Central Government and local governments and voluntary pre-payments from the population. In 
2004 WHO made recommendations to avoid potential problems with the scheme174 and a 
recent study report highlights the problem of dramatic increase in Caesarean section rates (well 
above the recommended maximum rate of 15%) in five countries resulting from introduction of 
the scheme.175  

Source: Ryan WA. Making Villages in Indonesia More 'Mother Friendly' UNFPA News. September 2005. Available at: 
www.unfpa.org/news/news.cfm?ID=670.176 
 

 
The Tabulin (Tabungan Ibu Bersalin – ‘saving pregnant mothers’) scheme has been 
implemented widely in a number of provinces in Indonesia, including Central Java, South 
Sumatra, and South Kalimantan, since the late 1990s. Tabulin is a community savings scheme 
that enables pregnant women to have access to antenatal and postnatal care visits, deliveries 
assisted by health professionals, transportation and lodging costs when referred, and free 
obstetric emergency care treatment for the poor. The Tabulin scheme varies in different settings 
but is usually a subsidised scheme with initial seed money from government or a donor agency 
to encourage savings by families of pregnant women and to create a system for responding to 
obstetric emergencies. In many places the Tabulin scheme has catalysed community 
mobilisation for better emergency readiness and stimulated interest in addressing other 

http://www.unfpa.org/news/news.cfm?ID=670�
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maternal and child health problems. Evaluations have found that the scheme works well in 
many but not all villages; in the poorest villages transport was not available.176,177   
 
In some settings the Tabulin scheme has been viewed as being similar to the Social Safety Net 
program, and resented by some village midwives as undermining self-reliance and reducing 
their ability to make money from private fees. With the introduction of any financing mechanism 
it is important to consider and address any impact on incentives and fees for local health care 
providers, including midwives.178   
 
Community mobilisation and strong political support and monitoring to ensure transparency 
appear to increase the success and sustainability of such community-based programs. 
 

Cost-sharing 
 
Cost-sharing aims to improve access to health care by spreading the direct costs across 
multiple parties, thereby reducing the financial burden on families and creating a surplus of 
funds to cover costs for those who cannot afford to pay.179  Such a scheme was implemented in 
an urban district of Burkina Faso. Direct costs for emergency ambulance transport (at a fixed 
price), Caesarean section and other EmOC, and postoperative care were shared between four 
parties: women and their families; community health centres (managed by community 
management committees) and health facilities run by religious groups; local authorities; and the 
MoH. After 18 months of preparation, during which stakeholders were consulted and mobilised, 
the costs incurred by women accessing EmOC were estimated and a breakdown of 
contributions was settled on, a formal agreement was signed by representatives of each party. 
Families initially contributed 34% of the total costs, but this reduced to 7% following the 
introduction of a national subsidy for EmOC. Women paid their contribution before or after 
EmOC, which was managed by a Cost-Recovery Officer. Poor women were issued with a 
certificate from social services which exempted them from payment, or had their costs waived 
after rapid assessment at the point of care.  Other parties gave annual contributions, and the 
scheme was managed by a monitoring committee made up of financial contributors and an 
executive committee of hospital and health centre staff, with technical input and support from 
international organisations. The Cost-Recovery Officer was also responsible for monitoring the 
components of EmOC provided to women who were part of the scheme to ensure that 
prescription and surgical protocols were adhered to to minimise misuse of the system. 
 
The cost-sharing initiative led to an increase in emergency obstetric referrals from 84 in 2004 to 
683 in 2005, with caesarean section rates increasing from 2.5% to 3.7% and a 23% increase in 
obstetric interventions. In the first year, 91.3% of costs had been recovered. Noted challenges 
related to ensuring that referral centres were adequately resourced to cope with the increase in 
demand and the increase in workload associated with managing the system. It was also noted 
that rural women had fewer interventions than urban women, suggesting that the scheme had 
not addressed all the geographic and distance barriers, and it was unclear to what extent poor 
women were benefiting from the scheme. Factors that lead to success included the extensive 
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engagement and education of the communities and stakeholders through local NGOs, ongoing 
participation of all contributing parties, support of local health authorities, and monitoring to 
ensure rationalisation of care and financial viability.179,180  
 

Vouchers or entitlement cards 
 
Vouchers or entitlement cards are potentially effective in targeting populations groups, such as 
pregnant women and the poor. They aim to increase access to health services by avoiding the 
catastrophic costs of health care, particularly in non-cash economies, although there is limited 
evidence documenting their impact on health outcomes.168,181,182   
 
In Cambodia, the Belgian Technical Cooperation and the MoH initiated a financing scheme to 
help improve maternal health outcomes and access to services. This included the 
establishment of the Health Equity Fund (HEF). As part of the scheme, poor beneficiaries who 
meet eligibility criteria (either identified in the community or at the health facility) receive full or 
partial financial support to cover user fees, transport and other costs (such as food and funeral 
costs) associated with accessing priority public health services. The fund is implemented by 
local NGOs. Many poorer women were noted to still face barriers to care, so a voucher program 
was developed in 2007 to encourage safe deliveries. Poor pregnant women are identified by 
local health staff who conduct interviews during home visits to assess eligibility for the program. 
Selected health centres are contracted to provide care for women with vouchers, which entitles 
women to three antenatal visits, facility delivery and one postnatal visit. These include transport 
to all services, including referral if EmOC is required. Payment for transport is done by the 
health centre based on a defined price list. In the review areas, HEF and vouchers accounted 
for around one third of facility deliveries, which had doubled since the introduction of the 
scheme. Those women using vouchers to deliver at a health facility had done so for the first 
time.  However, many poor women were still not benefiting, with only 25% being identified and 
many vouchers not used. Reasons for low utilisation included that only 61% of home visits were 
being conducted and some centres were not part of the voucher program and so were 
excluding some women. In addition other factors, such as difficulty accessing transport 
(particularly at night), lack of an accompanying family member and negative attitudes by staff 
towards voucher users were noted.181 A similar scheme is being piloted in Bangladesh, which 
includes a small payment for transport.59   
 
Targeting women can be challenging as identifying the ‘poor’ can be difficult and stigmatising 
and the inclusion of women who do not require exemptions can overburden resources. 
Including women who live a threshold distance or time from EmOC facilities may help to 
overcome these issues, as these women are likely to be poorer than those living close to care 
and because the costs associated with reaching EmOC can also be devastating for ‘non-poor’ 
families, who will then also benefit from financial assistance to reach care.51,183 
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Cash transfers and reimbursements 
 
Cash incentives and transfers, often tied to use of health services, may be effective in 
increasing the use of preventive services, including maternal health services.184,185 There are 
also some examples of cash transfers that address transport and other costs associated with 
institutional deliveries or EmOC. 
 
The “Referral Transport Scheme” was initiated in 1999-2000 in 19 of 32 districts in Rajasthan, 
India as part of the Reproductive and Child Health Programme. Government funding was 
allocated for transport to referral centres, targeted at those who could not afford transport costs. 
Funds were provided to village councils who would then hire a vehicle for women for 
institutional delivery or for referral for obstetric complications. Lists of pregnant women and 
plans for transport were arranged in advance to minimise delays at the time of the emergency. 
Lack of clear eligibility criteria and low awareness of the scheme among health workers and 
community members led to low utilisation, with only 17.7% of funds used over five years and 10 
of the 19 districts not using the allocated funds at all. Concerns about transparency and misuse 
were also raised, with some discrimination by distributing agents on the basis of caste, and 
women who were listed as having received payment not being aware of ever receiving any 
funds. In addition, many women experienced a delay or lack of payment, with only 9 of 30 users 
in one district having received any money. In response to low uptake and utilisation by village 
councils, funds were given to health centres and nurse-midwives to manage and distribute. 
Further recommendations included establishing clear eligibility guidelines, increasing 
community awareness of the scheme, providing training to health workers and strengthening 
monitoring systems.186,187 
 
A collaborative initiative between an academic institution and the Department of Health in 
Madhya Pradesh, India established a similar fund for emergency transport targeting villages 
that were identified as vulnerable or disadvantaged. As part of the one year operations research 
project, local women were trained as ‘Emergency Obstetric Care Facilitators’, who were 
responsible for managing the cash grant and organising emergency vehicles through informal 
contacts (typically tractors or vans) and accompanied the woman to the health facility. A small 
cash grant was also given to pregnant women from disadvantaged groups who registered 
during their first trimester and incentives given to health workers for registering women, 
providing ANC and facilitating referrals. Despite high community awareness, support of local 
leaders and readily available cash, uptake of the scheme was low with less than 24% of women 
advised of referral actually benefiting from the project. Poor reputation of health services, other 
informal costs and socio-cultural barriers were possible explanations. In addition, facilitators 
were often of a higher social status than potential beneficiaries and rigid social hierarchies may 
have hindered interaction between these groups.188       
 
This project was supplanted in 2005 by the Janani Sruaksha Yojana scheme funded by the 
central government. The initiative targeted economically disadvantaged areas, provided cash 
payments to poor women (who had been issued with a certificate) who were over 19 years of 
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age and had no more than two children, unless they were willing to undergo tubal ligation after 
the third child. To receive payment, eligible women had to register with the government nurse, 
attend three ANC visits and have an attended delivery. Cash payments were given soon after 
delivery and were designed to cover costs for transport and other opportunity costs associated 
with maternal health care. Transport costs were reimbursed upon arrival at an accredited facility 
and were higher for rural women. There has been a subsequent increase in institutional 
deliveries, but a number of challenges exist including low awareness of the scheme among 
poor women, delayed or incomplete payment and time-consuming documentation procedures 
resulting in increased workloads. It should also be noted that reimbursement for transport on 
arrival at a health facility may not reduce delays if women do not have ready access to cash to 
cover upfront transport costs.187,189,190 This was also a problem noted in Nepal as women did not 
always have access to cash to pay upfront for transport, or did not believe that they would be 
reimbursed on arrival at the health facility.191 
 
The Chiranjeevi scheme implemented in Gujarat, India sought to overcome this problem by 
providing cash payments to eligible women in advance to help cover transport and other out-of-
pocket expenses, including loss of earnings for an accompanying family member.119,192 This 
was in addition to a voucher program targeted at poor women for antenatal and delivery care 
provided by private obstetricians. A noted problem was that the cash payment did not cover all 
the transport costs of reaching EmOC. 
 
The Safe Delivery Incentive Programme implemented nationwide in Nepal included a cash 
payment to all women in 25 least developed districts, avoiding the need to identify ‘poor’ 
women.191 Women were eligible if they had up to two living children and/or any obstetric 
complication.  The payment represented around 30-50% of transport costs and was higher for 
women in mountain regions. As with other similar schemes, several problems were reported. 
Payment was given after delivery which did not help with the need to have cash up front. There 
were delays in transfer of funds from the central to district level and therefore delayed payment 
to women. Variations in implementation, payments, and eligibility, and lack of guidance and 
transparency, resulted in perceptions of misuse of funds  
 
Approaches to address financial barriers that contribute to the ‘second delay’ vary depending on 
context, and as such there is no “best fit”. Costs may be borne by individuals, communities, 
health facilities, donors and NGOs, and governments – or a combination of these.  Community-
based strategies require strong, sustained leadership and community support. They can be 
complex to manage and require monitoring to ensure transparency and to avoid misuse of 
funds. Some schemes may be more successful if they are linked to existing community groups 
such as women’s groups or income-generation activities. The ability to generate enough funds 
and sustainability are major issues and there are few examples in the literature of sustainable 
long-term initiatives. Most programs have required ongoing financial and technical support from 
governments or donors.   
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Financing options and strategies – key points 

• The costs of reaching EmOC need to be addressed within broader financial reforms 
for maternal health.  While the cost of transport is a major financial barrier, other 
costs, such as opportunity costs, need to be considered. 
 

• In some settings, facility-based transport has been provided free, or subsidised.  
Adequate budget allocation is required to ensure sustainability of such programs.  
There are examples of innovative public-private partnerships to provide free 
emergency transport as part of a broader emergency referral system. 
 

• Community-based schemes have demonstrated some potential to overcome the 
financial barriers to reaching EmOC.  These include: 

o Emergency loan funds 
o Insurance 
o Pre-payment schemes 

Challenges include the generation of sufficient funds, particularly in small 
communities, and sustainability.  Strong and sustained leadership, good 
management and links to other community-based groups may increase the success 
of such approaches. 
 

• There are a number of examples of government programs that have included 
aspects of the ‘second delay’, sometimes in partnership with NGOs or the private 
sector.  These include: 

o Cost-sharing initiatives 
o Vouchers and entitlement cards  
o Cash transfers and reimbursement 

Many of these target poor women or underserved communities.  Attention to 
management, transparency and regulations to ensure rationalisation of care are 
important. 
 

• Special attention is needed to identify and reach poor women, and ensure that the 
poorest are not excluded. 
 

Box 12. Financing options and strategies 
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Moving within timely reach of EmOC before labour begins   
 
In many settings, lack of infrastructure, long distances and seasonal or geographical barriers 
mean that referral in time for life-saving care is not feasible. There is a need to pay much 
greater attention to the idea that women who live beyond timely reach of EmOC should move 
closer to EmOC near term. As described earlier there are many reasons why women and their 
families may be unable or reluctant to move away from home near term. Planning needs to be 
informed by a district mapping exercise to establish the distribution of pregnant women, 
availability of transport, and of facilities that can provide emergency obstetric care. Local studies 
of the context-specific barriers remote women and their families face in moving closer to care 
before labour are also needed. 
 

Potential strategies 
 
The meaning of “within easy reach of EmOC” will vary in different settings.   
 
Women near term could move to stay with family or friends who live within easy reach of the 
hospital with EmOC facilities. This might mean being physically close to the hospital, or some 
distance away but staying next to a road and where there is a vehicle available. It might include 
moving closer to a first line health facility which has transport for ready referral to the EmOC 
facility if needed.  Another possibility might be a subsidised billeting system which would be a 
source of income for people living near the hospital willing to take temporary lodgers.  
 
There is a need for qualitative research to learn more about the different measures women take 
to deliver within reach of EmOC. 9  In Sri Lanka many rural women live in remote villages far 
from hospital. Yet in 2007 more than 98% of rural women, and 97% of the lowest wealth 
quintile, delivered in hospital.193 This has been achieved in part because of carefully planned 
geographical distribution of hospital facilities, but also it is widely accepted by those in rural 
areas in Sri Lanka that it is necessary to move to stay with friends or family at the end of 
pregnancy. Early antenatal care also means that women have a good estimate of when they 
expect to go into labour.193  
 
Maternity Waiting Homes – experiences and benefits 
 
The concept of the ‘Waiting Mothers’ Shelter’ or ‘Maternity Waiting Home’ is an old one, with 
early examples in Europe, and modern experiences in Africa, Latin America and Asia.34  For 
example, in 1966, Maurice King described the idea of the ‘maternity village’ or ‘maternity hostel’ 
for remote women, with a detailed description from Nigeria.36 
 
There have been several reviews of experiences with MWHs in different countries. As we have 
described above, it is not possible to quantify contribution of MWHs to better maternal and 
perinatal health outcomes because their characteristics are so variable, their value is dependent 
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on the strength of the broader health system, and there are methodological challenges in 
choosing an appropriate comparison population. The WHO review of MWHs found that the 
structure, services and care provided to women varies greatly: from traditional huts or homes to 
modern buildings and facilities; self-catering or catered; established by communities, non-
government organisations, hospitals or government; provided free, subsidised or user-fees 
charged; simply a space to wait or also providing ANC, health education, microcredit and 
postnatal care; may be for pregnant women only or also provide accommodation for families; 
may include nursing or health education staff, or have visits from hospital staff to provide ANC 
and other health services. The wide variation in MWHs reflects the diverse socio-cultural 
contexts, but there has been a lack of clarity about the critical elements of a MWH, and there 
are few guidelines regarding their establishment and management.34 WHO defines essential 
factors as: including a clear definition of risk and selection of women to be referred based on 
obstetric, geographic and socio-economic risk factors; functional community level health 
services to enable identification and referral of women during ANC;  access to skilled obstetric 
services, either at the primary level facility or through effective referral to EmOC; and 
community and cultural support which includes attention to culturally appropriate facilities and 
consideration of local practices and beliefs.34   
 
When the role of MWHs has been assessed in countries where they exist within a well 
functioning health care system, such as Zimbabwe (in 1994), Cuba (in 1989), or Sri Lanka (in 
2002), the findings have been positive.13 MWHs may increase hospital delivery rates and 
improve access to EmOC, but may also provide potential benefits in terms of health promotion 
to waiting mothers – including nutrition, infant feeding, family planning, and immunisation.34 In 
Peru, Mongolia and Cuba, MWHs are included in national maternal health policy. In Cuba in 
1989 30% of all deliveries were through MWHs.34,194,195 But often there is a lack of coordination 
between the health system and MWHs. For example, in Honduras, MWHs were constructed 
with community assistance alongside several of the hospitals so that remote rural women would 
be able to wait for labour closer to care. But clear direction for the homes’ operation and 
supervision was not available, and records from the MWH have not been incorporated into the 
health information system.196 

To have value, MWHs must be within easy access of a hospital or health facility that can 
provide EmOC of adequate quality, either being located very close to these facilities, or close to 
reliable transport to these facilities. In Ghana, a MWH located a significant distance from the 
main hospital was little used.75  Experience in Timor Leste and recent anecdotal reports from 
PNG highlight the problems when MWHs are constructed, often with community help, but 
planned EmOC facilities are not established or upgraded.40,197  

The Cochrane review of MWHs concluded that there is insufficient evidence to determine the 
effectiveness of MWHs for improving maternal and neonatal outcomes because there have 
been no randomised controlled trials.33 It is important to recognise, though, that it is not possible 
to standardise a specific intervention to assist women to travel closer to EmOC before labour 
begins that could be evaluated through a randomised controlled trial. There have been serious 
limitations in the ‘trials’ that have been reported, as identified in the Cochrane review and in the 
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recent review by Lee et al.29 For example trials have compared perinatal outcomes for women 
admitted to MWHs and those admitted directly to hospital, but without adjusting for differences 
in baseline characteristics, so that the findings are not meaningful. A 2008 review of progress 
towards reducing MMR since 2003 in seven priority countries of the WHO Western Pacific 
region found that, in difficult geographical areas, maternity waiting homes can help women to 
access health care services.198 

In rural Zimbabwe, a hospital-based cohort study that compared MWH-users with those who 
presented directly to hospital found that MWH-users had a significantly lower perinatal mortality 
rate (19.1 per 1000 live births versus 32.2 per 1000 live births) and that women identified as 
high risk on defined criteria had 50% less perinatal mortality if they attended a MWH compared 
with high risk women who presented directly to hospital.38  

A report from Milne Bay Province, Papua New Guinea in 1985 described MWHs that consisted 
of 10-room houses on stilts located on hospital grounds. Grand multiparas from remote villages 
were encouraged to attend in the last two to four weeks of pregnancy for a hospital delivery and 
were offered a free tubal ligation, which was an incentive for some women. There was a noted 
reduction in emergency obstetric evacuations from 25 in 1979 to 9 in 1982 and it was observed 
that  the costs of such early referral were at least partially offset by decreasing costs for late 
emergency air transfer of obstetric disasters.73  

Several factors have been found to increase use of MWHs, including subsidised or free 
services, assistance with transport, income generation programs to compensate for loss of 
income, availability of education, meals, crafts, and links to other community groups, such as 
women’s support groups.39,76,194,199 Care of livestock and remaining children also needs to be 
addressed. In Peru, MWHs are part of the national maternal health strategy and consist of 
culturally appropriate houses similar to indigenous homes where women are allowed to bring 
their families and traditional birthing positions are permitted.195 In Columbia, steering groups 
that included local leaders, workshops and meetings with community groups were held to 
address barriers and provide information and promotion of MWHs, and financial and other 
support from local groups was mobilised for building and equipment to increase community 
ownership and acceptance.200 
 
A feasibility study of MWHs in remotes areas of Nepal found that lack of awareness of the 
facilities contributed to the fact that none of the 27 MWHs were operational. Of 18 pregnant 
women interviewed who attended a maternity unit, none had any knowledge of the existence of 
the MWHs, although 12 expressed a willingness to stay at one for the next delivery. Some of 
these women had attended hospital 2-10 days prior to the onset of labour. Various means of 
mass media as well as communication through health services, such as immunisation cards 
and sessions, mothers’ meetings and school health programs were suggested to increase 
community awareness. Focus group discussions (FGDs) with pregnant women, community 
members and health workers in Nepal suggested that bedding, cooking equipment, telephones 
and space for family members (particularly mothers-in-law) should be provided at MWHs. 
Access to quality maternity services was also identified as an important facilitating factor.1 
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Silk Homes, Lao PDR 
 
Silk Homes were introduced in Southern Laos, where there are significant geographical 
barriers, poor roads, weak communication infrastructure and lack of emergency transport.  
Villages are located 3 to 29km from hospital (up to an 8 hour walk) making timely access 
to EmOC extremely difficult. MWH were established in partnership with the government, 
WHO and UNDP, and were built in traditional styles.  The facilities provided a range of pre 
and postnatal services, health promotion, microcredit programs and crafts to minimise the 
loss of earnings, as well as providing land for women to grow vegetables. Some non-
harmful traditional practices were also permitted. The community was engaged with the 
management committee to provide evaluation and feedback.  An evaluation in 2005 found 
an increase in births at the district hospital and a high level of acceptability among women 
and families, however it was noted that transport and communication with the referral 
hospital, particularly during the rainy season, was problematic. There are reports that 
attendance has declined sharply since incentives (such as food and microcredit schemes) 
have ceased. 
 
Box 13. Silk Homes, Lao PDR 

Source: 76,201 
 
MWHs are likely to have little impact on maternal health outcomes if they do not improve 
access to quality EmOC services or if attention is not given to overcoming transportation, 
communication and financial obstacles from the community to the MWH and between the MWH 
and health facility.  More investigation is required to determine how the substantial socio-
cultural barriers to use might be addressed. 
 

Who should move? 
 
Pregnant women who may not be able to reach EmOC in time in the event of a complication 
should be encouraged and supported to move closer to care before labour. This would include 
all women in settings too distant, or geographically isolated, to reach EmOC in a timely way, 
women with obstetric risk factors, and women who may not be able to seek care for a 
complication for social or cultural reasons. In rural Ethiopia, distance from a health facility was 
included in criteria, and women were identified and referred by TBAs, midwives or through 
outreach ANC.199  In Latin America young, unmarried women and those of low socio-economic 
status are also encouraged to use MWHs.194  
 
Antenatal risk selection 
 
Although the majority of complications will arise unexpectedly in women with no risk factors, 
there are some known factors that make complications more likely, including young or old age, 
primipara and multigravida, short stature, past history of obstetric complications and major 
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interventions, twins, and the development of complications during the current pregnancy. 
Ideally, all women will have a well-trained, skilled birth attendant, with transport and 
communications available in case of emergency referral, wherever they deliver, but it is 
especially important for women with obstetric risk factors. If the potential for timely referral is not 
certain then these women should be encouraged to move closer to EmOC and deliver in a 
facility where EmOC is available.  

Chandramohan et al reviewed MWHs in rural Zimbabwe and assessed ANC risk assessment 
based on parity 0 or >6, history of perinatal death or complicated delivery, height less than 
150cm, non-cephalic presentation or multigestation, and pregnancy complications.37 Primiparity 
was the most sensitive for predicting dystocia, but had low specificity. Overall any risk factor 
was 78% sensitive for dystocia, with 51% specificity. Fifty-four percent of women were identified 
as high risk on these criteria but only 31% of those identified as high risk attended the MWH.37  
The authors concluded that antenatal risk screening can be useful where women have limited 
access to EmOC. However, limited ability of health workers to identify high risk women has 
been noted.200 In rural Zambia, a review of MWHs that were used by women identified as high 
risk as determined by similar criteria found that 91% of those in MWHs had risk factors, 
compared to 57% of non-users.202  
 
District health officials need to map their districts to identify those communities where women 
would not be able to reach EmOC if they experience a complication because of distance or 
geographical barriers. Community consultation then needs to occur to encourage and support 
all pregnant women to move closer to care near term. Midwives and other health care providers 
need training in assessing pregnant women and encouraging those who could benefit to move 
closer to care before labour. Antenatal information materials should also include this 
encouragement. Where women do not attend ANC, community health workers (CHWs) or 
volunteers can be trained to inform pregnant women about the existence of MWHs, and women 
can be allowed to refer themselves.34 
 

When should they move? 
 
If pregnant women are encouraged to move very close to term the possibility of going into 
labour at home increases, but they may be reluctant to leave home much before term. An audit 
in remote northern Australia of women referred to a major regional centre to await labour found 
that transfer at 36 weeks gestation was appropriate, in terms of minimising deliveries in the 
community, but the long period of separation from family and community had a number of 
negative financial and social consequences and in some cases led to women not attending 
ANC in order not to be referred.203 
  
To minimise the time that a pregnant woman is away from her family it helps to be able to 
estimate the expected date of delivery (EDD) accurately. The duration of gestation varies 
between different population groups and between different women. Estimating gestational age, 
and expected date of delivery, with accuracy, is difficult. A combination of methods can help to 
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provide a more reliable estimate, but some have argued that it is better to speak of an expected 
week of delivery rather than an expected date of delivery.204  
 
The most common method used to calculate the duration of gestation is from the first day of the 
woman’s last menstrual period. It assumes that ovulation and fertilization happen on day 14, but 
in fact ovulation varies greatly between women and from cycle to cycle. The median length of 
human pregnancy is 280 days from the first day of the LMP or 266 days from ovulation, 
although this varies by ethnic group. For example, in Karnataka, South India, mean gestational 
age at the onset of labour was 272 days (standard deviation nine days), and the risk of perinatal 
morbidity increased beyond a duration of 280 days.205 This method of estimation tends to result 
in EDDs that are too early.206 The 95% confidence interval for gestational age using menstrual 
dates is -27 to +9 days.207 This means that women would be away from home longer than 
needed. This method cannot be used if women have irregular periods, or become pregnant 
while using hormonal contraception.  

Many women do not know the date of their last menstrual period. There are some examples of 
simple methods to assist women to know, such as keeping records of menstrual cycles on 
health cards (such as child health cards), or the use of moon phases where calendars are not 
readily available or used.194,208 Women can learn how to tell easily when they ovulate by 
checking the texture of their cervical mucus.209 These ideas could be given to women who are 
planning marriage or pregnancy.  

Ultrasound dating is more accurate than using menstrual date.210 Foetal head circumference 
measured using ultrasound in the second trimester was found to enable prediction of the EDD 
to within one day.211 Ultrasound is used for dating in many developing country settings.212 
However few women in remote areas will have access to an ultrasound, especially in the first or 
second trimester of pregnancy.  

The size of the uterus can be assessed by pelvic examination or by abdominal palpation. Size 
can be misleading in the presence of multiple pregnancy, uterine fibroids, or a full bladder. Tape 
measurement of the symphysis-fundus height may be useful, especially before 30 weeks' 
gestation. Andresson et al constructed a graph representing the expected remaining time to 
delivery fundal height measurements in 7790 pregnant women delivered in a rural African 
hospital from 1970 to 1988. The graph was used to predict the probable week of delivery in 604 
pregnant women giving birth to a singleton child. The mean deviation of the actual week of 
delivery from the predicted week was -0.6 (standard deviation 3.4) weeks. In 270 of 604 cases 
(45%) delivery occurred within two weeks of the predicted week.213  

Women may use ‘quickening’ or the first time they feel the baby move in the uterus, to estimate 
when they will deliver. But this is also a variable phenomenon, occurring at about 19 to 21 
weeks in nulliparous women and 17-19 weeks' in multiparous women. There is a need for 
qualitative research to explore traditional ways that women estimate when their baby will be 
born. 
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Addressing cultural beliefs and concerns  

Childbirth is an event of great cultural significance. Cultural beliefs about the importance of 
traditional birthing practices, and fears and perceptions of lack of understanding and breaking of 
taboos in medical care facilities, are major reasons why women are reluctant to travel away 
from home near term to await institutional delivery.34 It is therefore important to establish 
culturally appropriate, familiar and warm environments for women to deliver near to availability 
of EmOC, with the opportunity to have an appropriate family member attending. Education is 
also necessary to ensure that women and their families understand that, although relatively 
rare, complications in labour are mostly unpredictable, of sudden onset, can be very dangerous, 
and can be managed if EmOC is available quickly. Some communities have strong beliefs 
about the significance of place of birth including, for example, the Navajo, the Maoris, Australian 
indigenous people, and the Hmong.214,215 Simply enabling traditional birthing practices at MWHs 
does not address this problem. Some cultures believe there is a strong lifelong connection 
between the child and the place of burial of the placenta.214 For example, villagers in Zimbabwe 
believe that burying the placenta in the family home will ensure that their offspring will always 
return home.216 Enabling the family to take the placenta home for burial may overcome the 
problem of ‘homeless spirits’ or lack of belonging to land. This has been reported to be a 
successful approach in Bolivia where many women still deliver at home, but growing numbers 
go to maternity hospitals which try to accommodate beliefs about traditional birthing practices 
such as squatting on the floor to deliver and burying the placenta at home.217  

It is interesting to consider the experience in wealthy countries with small, remote, indigenous 
communities, where distances from EmOC facilities are very great but resources are much less 
constrained than in low-income countries. In Australia, women in remote communities have 
been required since the 1970s to fly to an urban centre at 36 weeks of pregnancy to wait for a 
hospital delivery. Traditionally, place of birth has importance to identity, responsibility for land 
and sense of belonging to land. In the 1980s this was a cause of great concern to many 
indigenous women, but over the past 30 years it has become the norm to deliver in hospital, 
and young women have grown up expecting that this is what they will do when pregnant. 
Concerns remain but relate more to fears about discrimination in town, missing home and 
family, shyness, boredom, insecurity associated with alcohol and violence, lack of culturally 
appropriate support during childbirth in hospital, and leaving husbands to look after children.218   

In Canada a similar approach was taken to evacuation of Inuit pregnant women near term from 
remote communities. However the ‘Nunavik model’ provides an effective example of attempts 
by Canadian Inuit communities to ensure that women can deliver in or near their home 
communities with a strong referral system to take them by air to emergency care only if 
needed.219 
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The Nunavik model 

Delivery care is provided to the Inuit women in their own region, language, and culture from 
Inuit midwives. A quarter of the women still have to leave home, but they often stay with 
relatives in the larger villages and give birth surrounded by relatives or friends. Air Inuit 
offers reduced airfare for partners to travel with women for childbirth. There is always a 
physician on-call able to arrange referral after consultation with the midwives by phone. 
Transfer is by small plane to Puvirnituq and then to Montreal by an emergency medical 
services jet; the journey may take up to eight hours.  

Box 14. The Nunavik model 

 

 

Source: Van Wagner V, Epoo B, Nastapoka J, Harney E. Reclaiming Birth, Health, and Community: Midwifery in the Inuit Villages of 

Nunavik, Canada  J Midwifery Womens’ Health 2007;52(4):384-391.219  
 
 
In addressing the need for pregnant women to move within easy reach of EmOC before labour 
it is more useful to think in terms of strategies and systems for providing a range of 
opportunities for women in different circumstances. There is a danger that the conclusions 
“Current evidence for maternity waiting homes … is low quality.”29 or “There is insufficient 
evidence to determine the effectiveness of Maternity Waiting Facilities for improving maternal 
and neonatal outcomes.”33 will result in further neglect of the MWH strategy. There is strong 
evidence that the majority of obstetric complications that cause death and disability are not 
predictable, but can be managed with comprehensive EmOC. Where women live beyond timely 
reach of EmOC once a complication occurs there is an inevitable logic that strategies are 
needed to enable them to move closer to care before labour begins. 
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Moving within timely reach of EmOC before labour begins – key points 

• In some settings, women will not be able to reach EmOC in time, even following 
improvements in transport and communication, due to long distances, poor 
infrastructure or seasonal barriers.  These women need to be encouraged and 
supported to move within easy reach of EmOC before labour begins. 
 

• There is much experience with MWHs or waiting mothers’ shelters in Africa, Latin 
America and Asia.  The structure, services and care provided at these shelters 
varies greatly. 
 

• There are few evaluations of MWHs and significant methodological limitations 
associated with previous studies. This has contributed to the neglect of this 
approach. 
 

• The strategy of providing MWHs should not be considered a stand-alone 
intervention, but as part of the continuum of care. 
 

• There are significant socio-cultural barriers to moving closer to care before labour.  
Factors that increase the acceptability of this approach include: 

o Attention to costs, including transport costs and opportunity costs (such as 
loss of income) 

o Availability of food, education, activities and links to other community groups 
o Provision of antenatal and postnatal care in addition to delivery care 
o Attention to cultural and traditional practices during childbirth and allowing a 

companion 
o Community engagement to support the husband and family left at home 

 
• Socio-cultural barriers are substantial but in some settings moving near to care at 

the end of pregnancy has become the expected norm over time.  
 

• Further qualitative and operations research is required to better understand the 
influences on use of MWHs in different settings, helpful features for MWHs, 
comparison of MWHs with schemes to subsidise women to stay with family, friends, 
or other ‘hosts’, and assessment of the costs involved. 

 

Box 15. Moving within timely reach of EmOC before labour begins 
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Birth preparedness and complication readiness 
 
Preparation is important at the level of the individual pregnant woman and her family, at 
community level, at the first level health facility and at district level in planning for strong referral 
systems to ensure equitable access to EmOC.  
 
Preparing for a safe delivery may include factors related to identifying and reaching care at the 
onset of labour, identifying and reaching care if a complication should arise, or planning to move 
closer to care before labour if emergency referral is not feasible. It is also important to consider 
that, with increasing urbanisation, women living in peri-urban and urban settings may move 
when near term to their village of origin to deliver at their mother’s home. So preparation for 
labour is also relevant in urban and peri-urban antenatal clinics. 
 
Many programs that aim to improve maternal health have included efforts to improve 
preparation for birth and readiness for complications.220  

In many settings women do not traditionally prepare for birth. However, a benefit of antenatal 
care is that it provides an opportunity to help the woman and her family to prepare for labour 
and the delivery. The traditional birth attendant, or other community volunteer, can also play a 
role in assisting the preparation for a safe delivery.  Such preparation can contribute to reducing 
both the first and the second delay if a complication occurs.  
 
Preparation might include: 
 

• Learning about care during pregnancy and childbirth 
• Learning the warning signs during pregnancy, labour and post-partum 
• Planning for transport and communication in case a complication occurs 
• Learning about risk factors and that complications can occur without risk factors 
• Addressing any false traditional beliefs about complications in labour (which in some 

cultures are blamed on the woman) 
• Identifying a trained birth attendant and the closest facility able to deliver comprehensive 

EmOC, or with a vehicle for referral to EmOC if needed 
• Identifying potential costs and making a plan to save or borrow money in case of 

emergency 
• Identifying someone to care for husband, children, home, livestock, crops, if an 

emergency occurs  
• Sometimes preparation includes identifying a potential blood donor too.   

 
The IMPAC manual ‘Pregnancy, Childbirth, Postpartum and Newborn Care: A guide for 
essential practice’ lists some key points to be addressed in ANC, which include identifying 
where the woman would go in an emergency and issues of transport and costs, as well as 
considering moving closer to care if ‘living far’ from a facility.35  However, greater guidance is 
required in terms of identifying which women should be strongly encouraged to move closer to 
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“In the old days, no one noticed when a mother would bleed or had retained the placenta. 
We would only slaughter a goat and give the blood to drink and see the outcome....Now 
after Home Based LSS, we take action immediately. We know where to go and what we 
should do on the way.”    
 
Traditional Birth Attendant, Ethiopia  
  

Box 16. Birth preparedness, Ethiopia 

 

care prior to labour and identifying the most appropriate facility to attend in the event of an 
emergency, recognising that it may not be the closest health centre.   
 
Experience suggests that discussions about preparing for birth should occur not only with 
pregnant women but with the communities that support them.221 The aim is education, 
motivation, cohesion and mobilization of pregnant women, families and communities.222 
Community participatory approaches are most effective. A project that used such an approach 
in Kampong Chang in Cambodia was evaluated and found that community engagement was a 
feasible, effective and cost-effective way to introduce birth preparedness. The project increased 
referrals to hospital by 281%.221  

Source: Home Based Life Saving Skills. http://www.midwife.org/lifesaving_skill.cfm.223 

 
Another well evaluated example of a birth preparedness intervention is the Home Based Life 
Savings Skills (HBLSS) training program devised by the American College of Nurse Midwives to 
increase access to basic life saving measures within the home and community and by 
decreasing delays in reaching referral facilities where life-threatening problems can be 
managed.224 HBLSS takes into account the social context of childbirth, focusing on the pregnant 
woman, her family caregivers, and the home birth attendant as a team. The model has been 
implemented in India, Ethiopia, Haiti and Liberia. An evaluation of the model in rural Uttar 
Pradesh, India, found that the pictorial ‘Take Action Cards’ (see Figure 7), role-play and 
demonstration enhanced retention of knowledge and skills for recognition and intervention for 
maternal bleeding and newborn sepsis, but did not change care-seeking during emergencies.225 
An evaluation of the program in the Oromia region of Ethiopia found that learning was retained 
and after three years 54% of women giving birth were exposed to the training. Lack of 
emergency transport prevented decrease in delays for referral.226  
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Figure 7. Home Based Life Saving Skills ‘Take Action Card’ 

 
 
The Dinajpur SafeMother Initiative in Bangladesh was designed to test the impact of several 
interventions on use of government obstetric services. CARE implemented a community 
mobilisation program that included birth planning and support for funding and transportation, in 
addition to strengthening EmOC services, during 1998-2001. In areas that received all 
interventions ‘met need’ increased by 24%, compared to 13% in communities where only basic 
EmOC services were upgraded, and no change in communities with no intervention. Successful 
systems had a high degree of community motivation and participating households. Some 
villages raised enough money to purchase their own van or village ‘ambulance’ and others also 
established a system of listing blood groups of members so they could be mobilised to donate 
when needed.227  
 
In a remote region of Nepal, the Birth Preparedness Package (BPP) covered four areas of birth 
planning – ANC, care of mother and newborn, danger signs and financial and transport 
preparations. The package included a flip chart used by CHWs to systematically work through 
these areas with women. In addition, pregnant women were provided with a key chain made up 
of laminated cards containing similar messages and illustrations for use by both literate and 
illiterate women. There was improvement in knowledge and newborn care practices but no 
significant change in the use of EmOC, suggesting that other barriers also need to be 
addressed.228   
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It is clear from these evaluations that, to be effective, birth preparedness cannot be an 
independent intervention but must be implemented with other efforts to strengthen the quality of 
maternal health care at community and referral levels.  
 
There are many other examples of effective efforts to mobilise communities for obstetric 
complications. 
 
In Maharashtra, in India a study of maternal outcomes in the area of the longstanding Jamkhed 
primary health care project found that a low rate of maternal adverse outcomes was in part 
because, as a result of community education, cultural and traditional objections to modern 
obstetric care have almost disappeared and almost every family knows that obstructed labor, 
hemorrhage, convulsions, and sepsis are treatable conditions.229 
 
The Maternal and Neonatal Health Program of JHPIEGO implemented a district-based model 
service-delivery system in Koupéla, Burkina Faso, during 2001-2004. In a survey to assess the 
effect of birth preparedness and complication readiness, of the 180 women who had given birth 
within 12 months of the survey, 46% had a transport plan, and more than 83% had a plan to 
save money.230 
 
In Nepal, women’s groups were facilitated through ten participatory meetings over one year 
addressing issues of pregnancy and childbirth.231 Many of the women’s groups established 
community fund schemes and transport systems with stretchers for use during obstetric 
emergencies. The intervention was implemented as a cluster-randomised controlled trial, which 
found significantly lower maternal deaths among women in women’s groups compared to 
controls (69 versus 341 per 100,000 live births).231 There is also potential for women’s groups to 
provide support to families to enable a woman to travel closer to care near term. 
 
In Tanzania, communities were supported to form their own plans for emergency transport. Of 
50 villages, 32 developed transport plans which included written action plans, emergency funds, 
or community transport systems.86 A similar project engaged with local leaders to help 10 of 12 
villages develop functional plans for emergency transport which included the use of locally 
available transport, emergency funds and equipping health staff with radios or phones. 
Successful communities offered assistance to other villages. Complications treated at the 
district referral hospital increased from 4 to 15%.84   
 
There are some examples of community-based emergency response teams to provide initial 
pre-hospital care and facilitate transport to health care. These include community motivators, 
mobilisers or contact persons who facilitate emergency transport and liaise with health 
centres.161,232  In one such example in Sierra Leone, men were chosen for this role because 
they were considered to have more time available and were able to move more freely between 
villages, particularly at night. They received three days of training and organised action groups 
of volunteers who would assist transporting women by hammock.233 Despite some positive 
anecdotal evidence, the impact of motivators on reducing maternal mortality appears to be 
relatively small, labour intensive in some settings, and difficult to sustain. 
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In Cambodia, lay community “First Responders” were trained to respond to landmine injuries in 
regions of poor communication and transportation infrastructure. As part of the program, local 
villagers were trained to provide basic first aid and mobilise health care. As a result, trauma 
mortality rates reduced from 40% to less than 10% in three years.234 Recently this model has 
been adapted to respond to obstetric emergencies. ‘Delivery Life Support’ aims to build a chain-
of-survival network similar to that for trauma by linking midwives and TBAs into the existing 
trauma response system. “First Responders” are trained to assist with basic life support during 
obstetric emergencies and trauma paramedics at local health centres are also trained in 
emergency obstetrics.235      
 
In Nepal, the ‘Nepal Community Emergency Preparedness Group’ plans to develop a 
community-based network to respond to common emergencies in the community. Motivated 
community members will take part in a web-based tutorial and if successfully complete a 
multiple-choice test are eligible to undertake a three hour training program at a health centre in 
basic triage skills. Those who complete the training are provided with a certificate and then 
included in a database. In an emergency, a phone call to the service provides the caller with the 
mobile phone number of five community responders in the area who are also notified and 
requested to provide assistance until formal help arrives.236   
 
 
Strengthening referrals between health facilities 
 
A review of maternity referral systems concluded that while a strong referral system was 
necessary to address maternal mortality, many health systems in developing countries are not 
able to enable rapid access to care. While there is a lack of documented evidence, a successful 
referral system is likely to require effective communication and designated transport in addition 
to clear protocols for identifying complications and determining referral to the next level of care, 
resourced referral facilities, affordable costs, effective monitoring systems and policy support.237 
 
Appropriate triage, stabilisation and referral protocols are essential, particularly at the first level 
of care, to initiate emergency treatment and to ensure timely and appropriate transfer of those 
women who require care at a higher level facility. Such efforts to stabilise women with 
complications facilitated successful transfer to the next level of care in Sri Lanka and 
Malaysia.13  Triage and initial stabilisation can be improved with training of health workers, clear 
guidelines and provision of basic equipment and supplies, and has led to improved health 
outcomes for women and children in a number of settings.79 Triaging can also help staff 
determine the most appropriate facility to refer women, rather than transporting to the nearest 
health facility which may not be equipped to provide appropriate treatment.238 Where women’s 
condition is thought too unstable for travel, trained staff and medical equipment have been 
successfully transported from referral facilities to the peripheral centre to provide care, or 
treatment advice has been provided via phone or radio.52,88,93,135   
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Formalising referral links between health facilities is critical, as efforts to help women reach care 
will have limited impact if prompt transfer to the next level of care is not available when needed. 
This should include establishing criteria for who is referred and procedures for receiving 
patients at the referral facility to avoid delays. There are some examples of women 
experiencing delays at referral facilities because they are forced to queue with other patients, 
accompanying health workers are not permitted to enter hospital premises without 
authorisation, or women referred from CHWs or TBAs are ignored because of discrimination 
within the health system.237,239,240 Experiences in African countries where referral links between 
district referral hospital and primary health units have been strengthened have shown some 
promising results in reducing maternal deaths at primary health centres and increasing the 
number of obstetric complications presenting at hospital. In some settings there was also an 
increase in the number of facility births because women were more willing to deliver at the 
health centre knowing that emergency transport was available if needed.52,88,99   
 
A national referral system was implemented in Mali in 2002, where 50% of the population lives 
more than 5km from a primary health centre and 30% more than 15km. The system included 
the provision of improved radio communication and ambulance services between community 
and district health centres, with funding from international donors. Communities, local 
governments and local health services also developed cost-sharing schemes to overcome 
some of the financial barriers to reaching EmOC. The initiative led to an increase in major 
obstetric interventions and a reduction in case fatality rates from 10 to 5%. Risk reduction was 
most pronounced for women presenting with haemorrhage, for whom time to care is most 
critical. Strong and sustained political support at all levels and investment in the system 
(including integration into the existing government system) were noted facilitating factors.241 
 
Studies in Africa and Nepal have found that many women who deliver in hospitals have self-
referred to these facilities, by-passing lower-level centres and referral structures.242-246 While 
this can lead to congestion in hospitals, by-passing peripheral centres (which may not be 
equipped to manage obstetric complications) may be the most timely and appropriate option for 
women with complications, particularly where significant geographic and transport barriers exist 
and where referral systems are weak.237 Attention therefore needs to be given to counselling 
women or couples during ANC to identify the most appropriate health facility in the event of an 
obstetric complication, which may not be the nearest health centre. 
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Preparing at the individual, community and facility level – key points 

• The ‘second delay’ can be addressed as part of other approaches that aim to 
prepare pregnant women and expectant fathers for delivery and the possibility of 
complications, such as antenatal care and women’s groups.  
 

• Communities can also be assisted to plan for obstetric emergencies through 
community awareness and mobilisation programs. 
 

• These approaches allow women and communities to plan for emergency transport, 
communication and financing, or to plan to move closer to care before labour.  
However these should not be considered as isolated interventions, and attention to 
strengthening referral chains and quality of care is crucial. 
 

• At the facility level, ensuring emergencies are prepared for will include: 
o Triage, stabilisation and referral protocols 
o Formalising referral links between health facilities, including ensuring a 

reliable system of emergency transport and communication 

 

Box 17. Preparing at the individual, community and facility level 
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Steps in district level planning to address the ‘second delay’ 
 
 
The desire to increase the momentum towards achieving the Millennium Development Goals 
has led to renewed interest in strategic plans to improve maternal health by national 
governments and donors. Planning at district level is important to strengthen systems and 
services.   
 
The ‘second delay’ cannot be addressed in isolation. A plan to improve maternal health must 
address the underlying causes of poor maternal health, and improvements in safety of home 
deliveries, at the same time as improving access to quality EmOC through addressing all three 
of the ‘delays’ in an integrated way. However the ‘second delay’ has often received less 
attention, and has particular significance for equity in access, so we provide here some 
guidance on steps for systematic planning to address this at district level. It is also important to 
consider the ‘second delay’ in the context of a more comprehensive emergency referral system 
for maternal and non-maternal health care.46  
 
Some settings may have an existing maternal health plan and will want to review and 
strengthen efforts to address the ‘second delay’; others will be paying attention to the ‘second 
delay’ as one aspect of a new maternal health plan. District level plans will be guided by and 
consistent with national strategic maternal health plans. 
 
It has not always been clear who has the responsibility for ensuring that all pregnant women are 
able to reach EmOC in a timely way. Often those responsible for provision of EmOC, whether 
government, NGO or private sector, assume that their responsibility begins when a pregnant 
woman arrives at the facility. It is essential that provincial or district level health planners 
(depending on the level of decentralisation) take responsibility for coordination of the different 
sectors and stakeholders that can contribute to saving the lives of pregnant women.   
 
 
Step 1. Identify key stakeholders and clarify responsibilities 
 
In addressing the ‘second delay’ it is important to engage and consult stakeholders beyond the 
health sector. Other relevant sectors may include transport, infrastructure and communications, 
industry, and agriculture. Within the health sector it is important to include those at the 
community level, the level of the first line health facility, and the referral facility level. It is also 
essential to advocate with provincial or district leaders (depending on the level of 
decentralisation of decision-making) who are responsible for resource allocation.  
 
If there is a group or committee responsible for maternal health it may be helpful to establish a 
sub-committee that takes a particular interest in addressing the ‘second delay’. This sub-
committee could then include representation from those with broader responsibility for district 
infrastructure development in relation to transport and communications.  
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Possible stakeholders 
 
At community level:  

• Village leaders, including religious 
leaders 

• Women’s groups 
• Church groups 
• Community based organisation 

leaders 
• Young women and young men 
• Expectant fathers and pregnant 

women 
• Older women 
• Traditional birth attendants 
• Community level health workers 

or volunteers  
 

At sub-district level: 
• Health care providers 
• Health policy officials and 

program managers  
• Health education officers 
• District council/administrative 

officials 
• Local politicians 
• Ambulance drivers 
• Bus drivers / boat operators 
 

At district / administrative level 
• Health officials 
• Hospital administrators 
• Ambulance service manager 
• Government infrastructure 

development planning officials 
(transport and communication) 

• Government officials from 
industry, agriculture, social 
services, women’s affairs 

• Relevant private sector 
companies’ senior staff eg 
telecommunications, 
manufacturing, agriculture, retail 

• Relevant local, national and 
international NGOs 

• Health professionals’ associations  
 
 

 
Box 18. Preparing at the individual, community and facility level 

  
 
It is worthwhile to include a range of stakeholders in the processes of gathering and analysing 
information and planning; these processes have potential to contribute to raising awareness.  
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Step 2. Gather information 

District level mapping 
 
A map can bring together essential information for planning including: 

• Population numbers at different sites 
• Estimated number of pregnancies (and complications) each year 
• Distribution of health services able to provide: 

- safer home delivery 
- basic EmOC 
- comprehensive EmOC 

• Facilities where mothers can stay near term 
• Availability of transport  
• Roads (including sites susceptible to seasonal barriers such as mudslides and flooding) 
• Current communication services and potential – such as coverage of mobile phone 

signals 
• Community social structures that could be mobilised for maternal health (such as 

women’s groups, church groups, sporting groups) 
• Specific population groups (such as plantation workers and commercial farm compound 

residents; displaced people; ethnic minorities; border populations) 
 
A map can be built up from a variety of sources of data. It is useful to undertake participatory 
mapping at community level as well as at district level to capture information from different 
perspectives. Data from national household surveys such as the Demographic and Health 
Surveys and Multiple Cluster Indicator Surveys can provide useful information about numbers 
and places of births.  
 
The map should enable an assessment of the numbers of pregnant women: 

• Who live within easy reach of comprehensive EmOC 
• Who could reach EmOC after a complication occurs if transport, communication and 

referral systems were strengthened 
• Who need to move closer to EmOC before labour begins  
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Qualitative methods to understand the range of knowledge, attitudes, beliefs and practice, their 
influences and trends 

Qualitative research can provide valuable insights into decision-making processes, cultural 
beliefs, the barriers families encounter in seeking emergency obstetric care, and potential 
solutions.69  

Methods 

Review of existing data  

There may be relevant published and unpublished studies conducted in the district or similar 
districts. 

Key informant interviews with key stakeholders including health care providers, traditional birth 
attendants and village leaders, and referral hospital staff. 

 
Focus group discussions  
 
Group discussions can be held with young men and women, pregnant women and expectant 
fathers, and older women. It will be usually be best to hold separate discussions with men and 
with women. It may also be helpful to have separate group discussions with different ethnic 
groups or specific marginalised groups. Using participatory tools during FGDs helps to stimulate 
discussion. For example, a story in pictures can be used to understand better the reasons for 
delay at different stages (see Figure 8) and the likely costs that would be incurred: 

• A pregnant woman with a complication such as bleeding informs her husband 
• The husband visits or communicates with the nearest healthy facility 
• The heath facility arranges transport to the nearest EmOC facility 
 

 
It is interesting to note that careful probing may be needed to elicit important cultural beliefs.  A 
qualitative study in Malawi provides a good example, where it was only after the failure of a 
program to introduce ambulance bicycles for women in labour to travel to the clinic that it was 
found that women had strong cultural beliefs that publicising the onset of labour summons evil 
spirits causing obstructed labour and possible death. The women had not mentioned this in the 
pre-program consultations.124 
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Figure 8. Experience from the Tibet Health 
Sector Support Project 

This picture shows a pregnant woman 
who bleeds at home, tells her mother-in-
law, who summons the husband from the 
fields, who then goes to the local clinic, 
where transport is found and the woman 
taken to the referral hospital for EmOC. 
She is shown at the end happily 
breastfeeding her baby. 

Health officials, health care providers, 
village women and men discuss the 
delays and problems likely at each stage 
of the story. 

(W. Holmes) 
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Completing a seasonal calendar though a participatory process also provides helpful 
information. In planning to encourage and support remote pregnant women to move closer to 
availability of EmOC near term it is useful to know at which time of year most births occur. 
Although there are few published studies from developing countries it is clear that seasonal 
variation in pregnancy rates is a common phenomenon influenced by both biological and socio-
cultural factors, especially in agricultural societies (such as timing of wedding festivals, annual 
pilgrimages etc). 247-249   

A question guide for interviews and focus group discussions can be developed with a local team 
of researchers based on local priorities and informed by the review of evidence and 
experiences in this report. 

It is important to make an effort to reach remote and isolated communities to gather information 
because these are the communities that have the poorest access to EmOC. 
 

Quantitative household survey 
 
A survey can help to quantify the annual frequency of journeys to reach an EmOC facility, 
whether these were taken before labour, after the onset of labour, or after the onset of a 
complication, and an assessment of the costs incurred, including opportunity costs.  
 

Maternal and perinatal mortality and ‘near miss’ audits  

An exploration at hospital and community level of the circumstances that led to a maternal 
death or ‘near miss’ (defined as pregnant women with severe life-threatening conditions who 
nearly die but, with good luck or good care, survive) can be very useful in identifying pre-
hospital barriers to care.250 However there is a need to conduct these with great sensitivity 
because of the potential for perceptions of blame to result in conflict or other adverse effects.251 
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Step 3. Planning responses 
 
 
 

 
 

Figure 9. Planning responses 

 
 
In consultation with key stakeholders, and in the light of the information gathered: 
 
 Review geographical distribution of facilities and existing plans for new or upgraded 

facilities. Modify plans to ensure equitable distribution of facilities, taking into account the 
factors discussed on page 14. Include an assessment of costs and potential resource 
allocation. 

 
 Review options, strategies and costs for improving availability of transport taking into 

account the factors discussed on page 20. Consider transport for the different pathways 
to EmOC – from home direct to EmOC facility, from home to first line health facility, and 
from first line health facility to EmOC facility. Consider transport options and strategies 
for journeys before labour begins, after the onset of labour, and after the onset of a 
complication. 

 

Address emergency transport, 
communication, financing, referral 
protocols 

Encourage and support women to 
move within easy reach of EmOC 
prior to labour 
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 Review options and strategies for improving communications, taking into account 
particularly the potential for expansion of mobile phone use and functions, and the 
experiences and ideas discussed on page 31. 

 
 Review strategies for community engagement in birth preparedness (including pooling of 

resources for transport and financing), and in providing support to husbands and 
families when a pregnant woman leaves home near term to stay closer to EmOC. 
Consider the experiences and models discussed on page 37 and 56 

 
 Review what is needed to strengthen first aid emergency care, including basic EmOC, 

and referral processes at first line health facilities discussed on page 60. Develop or 
adapt clinical protocols for health care providers at this level.  

 
 Review what is needed to address the barriers to moving closer to EmOC near term for 

women in remote or isolated settings taking into account the factors discussed on page 
18 and 47. 

 
It is important that the plans recommended by the group addressing what is needed to 
overcome delays in reaching EmOC are incorporated into the overall district (or provincial) plan 
for maternal health. Advocacy to gain the resources needed, implications for training, support, 
supervision, and deployment of health care personnel, and development of a communication 
strategy for better maternal health are all essential considerations. These are best addressed 
as part of the overall district plan to improve maternal health. 
 

Planning for monitoring and evaluation 
 
Indicators to track progress in addressing the ‘second delay’ should be included in the district 
monitoring and evaluation framework for maternal and newborn health and services. A technical 
consultation to provide guidance to strengthen M&E of maternal and newborn health and 
services at the district level was organized by WHO in 2006.252 This includes useful case 
studies from selected countries. The consultation highlighted the importance of using multiple 
sources of information, identifying how and when data collected will be used and by whom. 
Collection of information for monitoring and evaluation should take place at community, facility 
and district level.  Results should be accessible and shared with stakeholders in the community 
and in health care facilities, and should link to the national health information system. 
Guidance documents on selection of indicators for maternal health lack indicators for charting 
progress in overcoming the ‘second delay’. For example the Reproductive Health Indicators 
manual suggests two process indicators in relation to access to EmOC: 

“The number of facilities with functioning basic essential obstetric care per 500,000 population” 
and “The number of facilities with functioning comprehensive essential obstetric care per 500,00 
population.”253 
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It is important for the district level team to select a minimum number of process and impact 
indicators so that data collection, analysis and feedback will be manageable. The UNFPA 
Emergency Obstetric Care Checklist for Planners include useful questions for planners but 
lacks detail in relation to the ‘second delay’.11 
 
The JHPIEGO manual “Monitoring birth preparedness and complication readiness tools and 
indicators for maternal and newborn health” provides useful guidance on evaluating several 
aspects of the second delay and suggests a broad range of indicators, some very relevant to 
the second delay, and importantly acknowledging the key role of expectant fathers in decision-
making.220 These include:  
 

• % of women who (plan to) save money for childbirth 
• % of women who (plan to) identify a mode of transport to place of childbirth 
• % of women who know that their community has a financial support system 
• % of women who know that their community has a transportation system 
• % of husbands who plan to save money for childbirth 
• % of husbands who plan to identify a mode of transport to place of birth 
• % of husbands who know that their community has a financial support system 
• % of husbands who know that their community has a transportation system 
• % of communities that have a financial support system  
• % of communities that have a transportation system  
• % of communities that have a blood donor system  
• % of communities that have an emergency response mechanism 

 
It is important that evaluation of efforts to address the ‘second delay’ should include 
assessing the satisfaction with services of women and their families. There is much to be 
learned from interviewing women and their husbands who have experienced an obstetric 
complication and were able to reach EmOC in time for a successful outcome.    
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Conclusions 
 
 
The MDGs have generated great momentum in the push to reduce the terrible toll of 
preventable maternal deaths. But it is important that this does not increase inequity. To avoid 
deaths in childbirth it is agreed that we need to reduce unintended pregnancies, increase 
deliveries with a skilled attendant, and improve access to EmOC. The ‘three delays’ model has 
proved useful in tackling the barriers to emergency care for unpredictable complications of 
pregnancy and labour. The need to take a systematic approach – strengthening all links in the 
referral chain to good quality comprehensive EmOC – is widely emphasised. Yet the ‘second 
delay’ – the difficulty in reaching EmOC once a decision has been made to seek care – has 
received relatively little attention. The barriers to reaching care are more significant for poor 
women living in remote communities, who are more likely to have very high lifetime risks of 
death in childbirth. To reduce existing inequities much greater investment is needed to reduce 
the ‘second delay’.   

To do this health planners need to work with other sectors, such as transport, infrastructure, 
telecommunications, microfinance and industry. A multi-sectoral approach has potential to bring 
broader health benefits. New roads improve economic, educational, and social outcomes for 
rural populations as well as enabling evacuation for medical as well as obstetric emergencies.  

We need to take advantage of the opportunities provided by new technologies. Iqbal Quadir has 
demonstrated the extraordinary impact on rural people’s lives with the connectivity that mobile 
phones can deliver.254 Solar power charging makes this possible where there is no electricity.  

Some barriers can be reduced with few resources – greater attention to understanding women’s 
cultural beliefs, adapting vehicles to allow for privacy, encouraging a family member or friend to 
accompany the pregnant woman, and arranging support for husbands left at home to care for 
children will increase the likelihood that women will be referred in a timely way. 

Experience in numerous settings shows the remarkable potential of communities to mobilise, 
once their awareness is raised, sharing funds and transport to support emergency referral of 
pregnant women. The role of community participatory approaches, and of women’s groups in 
particular, has been receiving renewed attention. Evidence has shown that they can contribute 
to improved health of women, children and families. They also have potential to address some 
of the problems of the ‘second delay’. 

Investment in new and upgraded facilities with capacity for good quality EmOC needs to be 
increased in rural areas. But we also need to recognise that some women live inevitably beyond 
timely reach of EmOC, even if availability of transport and communication is improved. There is 
a genuine dilemma in making policy recommendations about how best to invest to improve 
maternal health and reduce deaths in remote settings where home delivery rates and maternal 
mortality are very high. On the one hand there is increasing evidence for the effectiveness of 
community-based efforts to address infection and haemorrhage, with potential to save many 
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lives, and experience from Nepal that this does not prevent a move towards hospital 
deliveries.31 On the other hand, even though obstructed labour is not the most common direct 
cause of maternal death, it is a significant cause of both deaths and disabilities, and without the 
possibility of access to EmOC it is inevitable that some women will die an agonising but 
preventable death in childbirth. There is therefore an ethical imperative to invest in addressing 
the various barriers to remote women moving closer to EmOC before labour begins, and to 
ensuring a more equitable distribution of facilities with capacity for EmOC. Deborah Maine has 
argued that programs that improve the ability of the health system to treat women with a variety 
of complications will have a much larger effect on maternal mortality than simply addressing 
bleeding and infection.255  

District level planners need to consider, in a systematic way, two pathways that women may 
take to reach EmOC – from home direct to an EmOC facility, and from home to a first line clinic 
with referral on to an EmOC facility. They also need to consider the implications of undertaking 
this journey during labour, as well as after the onset of a complication. 

Efforts to address the ‘second delay’ need to be integrated with other efforts to strengthen 
maternal and newborn health, reproductive health, child health, and primary health care more 
broadly. 

More research is needed, especially to answer the following questions: 
• How can effective pilot projects be scaled up to sustainable district approaches? 
• What is the relative cost-effectiveness of improving transport and infrastructure, and 

increasing the number and distribution of EmOC facilities in varied contexts? 
• How can health authorities engage effectively with other sectors? 
• How can synergies ensure that management of neonatal emergencies and perinatal 

health outcomes are improved effectively? 
• How can efforts to address the ‘second delay’ be informed by an understanding of 

gender roles and responsibilities, and of the low status of women? 
 

There is a need for guidance for health policy makers and planners on how to assess and 
address factors associated with the second delay, and how to chart progress. We plan to 
develop and trial a checklist to assist district level planners. This synthesis of evidence and 
experience, and our conceptual analysis, provides a foundation to inform such a checklist, and 
a wealth of information and ideas to assist policy makers and planners.  



 

 
74    Briefing Paper
   

 

Compass: Women’s and Children’s Health Knowledge Hub 

References 
 
1. Shrestha SD, Rajendra PK, Shrestha N. 2007. Feasibility study on establishing maternity waiting 
homes in remote areas of Nepal. Regional Health Forum 11(2); 33-38. WHO-SEARO. 

2. Hogan MC, Foreman KJ, Naghavi M, Ahn SY, Wang M, Makela SM, Lopez AD, Lozano R, 
Murray CJL. 2010. Maternal mortality for 181 countries, 1980-2008: a systematic analysis of progress 
towards Millennium Development Goal 5.  The Lancet 2010; published online April 12. 
doi:10.1016/S0140-6736(10)60518-1. 

3. State of the World's Children 2009. United Nations Children's Fund, 2008. 

4. Countdown Coverage Writing Group Countdown to 2015 Core Group, Bryce J, Daelmans B, 
Dwivedi A, Fauveau V, Lawn JE, Mason E, Newby H, Shankar A, Starrs A,Wardlaw T. Countdown to 
2015 for maternal, newborn, and child survival: the 2008 report on tracking coverage of interventions. 
Lancet 2008;371:1247–58. 

5. Ronsmans C, Graham WJ. Maternal mortality: who, when, where, and why. Lancet. 
2006;368(9542):1189-200. 

6. The World Health Report 2005. Make every mother and child count. World Health Organization 
2005. 

7. Dubourg D., De Brouwere V., Van erberghe W., Richard F., Litt V., and Derveeuw M. 2000. The 
Unmet Obstetric Needs Network Final Report Part 1: Synthesis. Antwerp: Institute of Tropical Medicine. 

8. Thaddeus S, Maine D. Too far to walk: maternal mortality in context. Social Science & Medicine. 
1994 Apr;38(8):1091-110. 

9. Tsu VD, Shane B. New and underutilized technologies to reduce maternal mortality: Call to 
action from a Bellagio workshop. International Journal of Gynecology and Obstetrics. 2004;85(1 
SUPPL.). 

10. Tsu VD, Coffey PS. New and underutilised technologies to reduce maternal mortality and 
morbidity: what progress have we made since Bellagio 2003? BJOG: An International Journal of 
Obstetrics & Gynaecology. 2009;116(2):247-56. 

11. The UNFPA Emergency Obstetric Care Checklist for Planners. UNFPA, New York, USA. 2002. 
www.unfpa.org/upload/lib.../150_filename_checklist_MMU.pdf. 

12. Fernando D, Jayatilleka A, Karunaratna V. Pregnancy--reducing maternal deaths and disability in 
Sri Lanka: national strategies. British Medical Bulletin. 2003;67:85-98. 

13. Pathmanathan I, Liljestrand J, Martins JM, et al. Investing in maternal health. Learning from 
Malaysia and Sri Lanka. The World Bank 2003. 

http://www.unfpa.org/upload/lib.../150_filename_checklist_MMU.pdf�


 

 
75    Briefing Paper
   

 

Compass: Women’s and Children’s Health Knowledge Hub 

14. Maine, D (no date) Safe Motherhood Programs: Options and Issues. Center for Population and 
Family Health, Columbia University. 

15. Chiphangwi JD, Zamaere TP, Graham WJ, Duncan B, Kenyon T, Chinyama R. National 
Statistics Office, Zomba, Malawi. Maternal mortality in the Thyolo District of southern Malawi. East Afr 
Med J. 1992 Dec;69(12):675-9. 

16. Cham M, Sundby J, Vangen S. Maternal mortality in the rural Gambia, a qualitative study on 
access to emergency obstetric care. Reproductive Health. 2005;2(1). 

17. Bhatia, JC (1998) A study of Maternal Mortality in Anathapur District, Andhra Pradesh, India. 
Indian Institute of Management, Bangalore. 

18. Ganatra, BR, Coyaji, KJ, Rao, VN (1998) Too Far, Too Little, Too Late: A Community-Based 
Case- Control Study of Maternal Mortality in Rural West Maharashtra, India, In: Bulletin of World Health 
Organization, Volume 76, No 6: 591-598, Geneva. 

19. Iyengar, K, Iyengar, SD, (2000) Reproductive Health on the Ground. Udaipur, Action Research & 
Training for Health, December. India. 

20. Iyengar K, Iyengar SD, Suhalka V, Dashora K. Pregnancy-related deaths in rural Rajasthan, 
India: exploring causes, context, and care-seeking through verbal autopsy.J Health Popul Nutr. 2009 
Apr;27(2):293-302. 

21. Shah N, Hossain N, Shoaib R, Hussain A, Gillani R, Khan NH. Socio-demographic 
characteristics and the three delays of maternal mortality. Jcpsp, Journal of the College of Physicians & 
Surgeons - Pakistan. 2009 Feb;19(2):95-8. 

22. National Institute of Population Research and Training. Bangladesh maternal health service and 
mortality survey. Dhaka: National Institute of Population Research and Training, 2003. 111 p. cited in 
Koblinsky M, Anwar I, Mridha MK, Chowdhury ME, Botlero R. Reducing maternal mortality and improving 
maternal health: Bangladesh and MDG 5. Journal of Health, Population and Nutrition. 2008;26(3):280-94. 

23. Maine D, Akalin MZ, Chakraborty J, de Francisco A, Strong M. Why did maternal mortality 
decline in Matlab? Stud Fam Plann. 1996 Jul-Aug;27(4):179-87. 

24. Nathan LM, Rochat CH, Grigorescu B, Banks E. Obstetric fistulae in West Africa: patient 
perspectives. Am J Obstet Gynecol. 2009 May;200(5):e40-2. . 

25. Muleta M. Socio-demographic profile and obstetric experience of fistula patients managed at the 
Addis Ababa Fistula Hospital. Ethiop Med J. 2004 Jan;42(1):9-16. 

26. Mbaruku G, van Roosmalen J, Kimondo I, Bilango F, Bergstrom S. Perinatal audit using the 3-
delays model in western Tanzania. International Journal of Gynecology and Obstetrics. 

27. Akello B, Nabiwemba E, Zirabamuzaale C, Orach CG. Risk factors for perinatal mortality in Arua 
regional referral hospital, West Nile, Uganda. East Afr J Public Health. 2008 Dec;5(3):180-5. 



 

 
76    Briefing Paper
   

 

Compass: Women’s and Children’s Health Knowledge Hub 

28. Black RE, Cousens S, Johnson HL, Lawn JE, Rudan I, Bassani DG, et al. Global, regional, and 
national causes of child mortality in 2008: a systematic analysis. The Lancet. In Press, Corrected Proof. 
Available online 11 May 2010. 

29. Lee ACC, Lawn JE, Cousens S, Kumar V, Osrin D, Bhutta ZA, et al. Linking families and facilities 
for care at birth: What works to avert intrapartum-related deaths? International Journal of Gynecology & 
Obstetrics. 2009;107(Supplement 1):S65-S88. 

30. Bhutta ZA, Ali S, Cousens S, Ali TM, Haider BA, Rizvi A et al. Interventions to address maternal, 
newborn and child survival: what difference can integrated primary health care strategies make? Lancet 
2008; 372:972-989. 

31. Costello A, Azad K, Barnett S. An alternative strategy to reduce maternal mortality. Lancet. 
2006;368(9546):1477-9. 

32. Hofmeyr GJ. Obstructed labour: using better technologies to reduce mortality. Int J Gynae Obs. 
2004;85 Supl. 1(S62-S72). 

33. Van Lonkhuijzen L, Stekelenburg J, Van Roosmalen J. Maternity waiting facilities for improving 
maternal and neonatal outcome in low-resource countries. Cochrane Database of Systematic Reviews. 
2007(4). 

34. Andina M and Figa-Talamanca I. Maternity waiting homes: A review of experiences. World 
Health Organisation. 1996. WHO/RHT/MSM/96.21. 

35. WHO, UNFPA, UNICEF, The World Bank. Pregnancy, Childbirth, Postpartum and Newborn 
Care: A guide for essential practice. Integrated Management of Pregnancy and Childbirth. 2006. WQ 175 
2003WO-1. 

36. King M. Medical care in developing countries. A symposium from Makerere. Nairobi: Oxford 
University Press; 1966. 

37. Chandramohan D. Effects of a maternity waiting home on adverse maternal outcomes and the 
validity of antenatal risk screening. International Journal of Gynecology and Obstetrics. 1994;46(3):279-
84. 

38. Chandramohan D, Cutts F, Millard P. The effect of stay in a maternity waiting home on perinatal 
mortality in rural Zimbabwe. Journal of Tropical Medicine and Hygiene. 1995;98(4):261-7. 

39. Spaans WA, Van Roosmalen J, Van Wiechen CMAG. A maternity waiting home experience in 
zimbabwe. International Journal of Gynecology and Obstetrics. 1998;61(2):179-80. 

40. Wild, K. (2009). Maternity waiting homes and the shaping of maternal health policy in Timor-
Leste. PhD thesis. Darwin: Graduate School for Health Practice and Menzies School of Health Research, 
Charles Darwin University. 

41. WHO, ICM, FIGO. Making pregnancy safer: The critical role of the skilled attendant.  2004. WHO, 
Geneva. 



 

 
77    Briefing Paper
   

 

Compass: Women’s and Children’s Health Knowledge Hub 

42. Seneviratne HR,  Rajapaksa LC. Safe motherhood in Sri Lanka: a 100-year march International 
Journal of Gynecology & Obstetrics  2000;70(1):113-124. 

43. Yanagisawa S, Wakai S. Professional healthcare use for life-threatening obstetric conditions. 
Journal of Obstetrics and Gynaecology. 2008;28(7):713-9. 

44. UNFPA. Emergency obstetric care: checklist for planners. 2002. Available at 
http://www.unfpa.org/publications. 

45. WHO, UNFPA, UNICEF, AMDD. Monitoring emergency obstetric care: A handbook. World 
Health Organization 2009. 

46. Babinard J, Roberts P. Maternal and child mortality development goals: What can the transport 
sector do? Transport Papers. TP-12. August 2006. The World Bank  

47. Sauvarin J. Maternal and neonatal health in East and South-East Asia. UNFPA Country 
Technical Services Team for East and South-East Asia, Bangkok, Thailand. March 2006. 

48. Fortney JA, et al. Maternal mortality in Indonesia and Egypt. Paper presented at the World Health 
Organization Interregional Meeting on Prevention of Maternal Mortality. Nov 11-15, 1985.  Cited in Maine 
D. 1991. Safe Motherhood Programs: Options and Issues. 

49. Gupta J, Gupta H. Perceptions of and constraints upon pregnancy-related referrals in rural 
Rajasthan, India. Health Services Management Research. 2000 Feb;13(1):6-15. 

50. Rath AD, Basnett I, Cole M, Subedi HN, Thomas D, Murray SF. Improving emergency obstetric 
care in a context of very high maternal mortality: the Nepal Safer Motherhood Project 1997-2004. 
Reproductive Health Matters. 2007 Nov;15(30):72-80. 

51. Borghi J, Ensor T, Neupane BD, Tiwari S. Coping with the burden of the costs of maternal health. 
Nepal Safer Motherhoood Project a part of HMGN Safe Motherhood Programme. April 2004. 
176/96/DFID. 

52. Samai O, Sengeh P. Facilitating emergency obstetric care through transportation and 
communication, Bo, Sierra Leone. International Journal of Gynecology and Obstetrics. 1997;59(SUPPL. 
2). 

53. Heyen-Perschon J. Report on current situation in the health sector of Senegal and possible roles 
for non-motorised transport interventions. Institute for Transportation and Development Policy. December 
2004 - January 2005. 

54. Orji EO, Ogunlola IO, Onwudiegwu U. Brought-in maternal deaths in south-west Nigeria. J Obstet 
Gynaecol. 2002 Jul;22(4):385-8. 

55. Fawcus S, Mbizvo M, Lindmark G, Nystrom L. A community-based investigation of avoidable 
factors for maternal mortality in Zimbabwe. Studies in Family Planning. 1996;27(6):319-27. 

http://www.unfpa.org/publications�


 

 
78    Briefing Paper
   

 

Compass: Women’s and Children’s Health Knowledge Hub 

56. Hamlin C. Preventing fistula: Transport's role in empowering communities for health in Ethiopia. 
August 30-September 13, 2004. 

57. Hall, Wendy. 2004. “Transport – An Essential Resource for Health Services” Chapter 2 In 
Decentralising Health Services in South Africa: Constraints and Opportunities. The Local Government 
and Health Consortium. April. Durban, South Africa: Health Systems Trust. Cited in Babinard J, Roberts 
P. Maternal and child mortality development goals: What can the transport sector do? Transport Papers. 
TP-12. August 2006. The World Bank  

58. Lukumar P, Pathmeswaran A.Factors associated with home deliveries in Thampalakamam, 
Trincomalee. Ceylon Med J. 2006;51(2):59-62. 

59. Islam MT, Hossain MM, Islam MA, Haque YA. Improvement of coverage and utilization of EmOC 
services in southwestern Bangladesh. Int J Gynaecol Obstet. 2005 Dec;91(3):298-305; discussion 283-4. 
Epub 2005 Oct 14. 

60. Andina MM, Fikree FF. Pakistan: the Faisalabad Obstetric Flying Squad. World Health Stat Q. 
1995;48(1):50-4. 

61. Coleman B and Poudyal SR. Improving emergency access to obstetric facilities: A report on a 
study of existing facilities. Nepal Safer Motherhood Project a part of HMGN Safe Motherhood 
Programme. June 2003. 176/96/DFID. 

62. Alwar J, Mtonga V and Sikatoye B. Report of the summative evaluation of the essential obstetric 
care project in Mpngwe, Masaiti and Lufwanyama Implemented with technical assistance from UNICEF 
and financial assistance from Irish Aid. June-July 2000   

63. Borghi J, Ensor T, Neupane BD, Tiwari S. Financial implications of skilled attendance at delivery 
in Nepal. Tropical Medicine & International Health. 2006;11(2):228-37. 

64. Borghi J, Hanson K, Acquah CA, Ekanmian G, Filippi V, Ronsmans C, et al. Costs of near-miss 
obstetric complications for women and their families in Benin and Ghana. Health Policy and Planning. 
2003;18(4):383-90. 

65. Borghi J, Sabina N, Blum LS, Enamul Hoque M, Ronsmans C. Household costs of healthcare 
during pregnancy, delivery, and the postpartum period: A case study from Matlab, Bangladesh. Journal of 
Health, Population and Nutrition. 2006;24(4):446-55. 

66. Kowalewski M, Mujinja P, Jahn A. Can mothers afford maternal health care costs? User costs of 
maternity services in rural Tanzania. African journal of reproductive health. 2002;6(1):65-73. 

67. Kruk ME, Mbaruku G, Rockers PC, Galea S. User fee exemptions are not enough: out-of-pocket 
payments for 'free' delivery services in rural Tanzania. Tropical Medicine & International Health. 
2008;13(12):1442-51. 

68. Koblinsky M, Anwar I, Mridha MK, Chowdhury ME, Botlero R. Reducing maternal mortality and 
improving maternal health: Bangladesh and MDG 5. Journal of Health, Population and Nutrition. 
2008;26(3):280-94. 



 

 
79    Briefing Paper
   

 

Compass: Women’s and Children’s Health Knowledge Hub 

69. Parkhurst JO, Rahman SA, Ssengooba F. Overcoming access barriers for facility-based delivery 
in low-income settings: Insights from Bangladesh and Uganda. Journal of Health, Population and 
Nutrition. 2006;24(4):438-45. 

70. Pitchforth E, van Teijlingen E, Graham W, Dixon-Woods M, Chowdhury M. Getting women to 
hospital is not enough: a qualitative study of access to emergency obstetric care in Bangladesh. Quality & 
Safety in Health Care. 2006;15(3):214-9. 

71. Ensor T, Cooper S. Overcoming barriers to health service access: Influencing the demand side. 
Health Policy and Planning. 2004;19(2):69-79. 

72. Ensor T, Ronoh J. Effective financing of maternal health services: A review of the literature. 
Health Policy. 2005;75(1):49-58. 

73. Barss P, Blackford C. Grand multiparity: benefits of a referral program for hospital delivery and 
postpartum tubal ligation. Papua and New Guinea Medical Journal. 1985;28(1):35-9. 

74. Eckermann E, Deodato G. Maternity waiting homes in Southern Lao PDR: The unique 'silk 
home'. Journal of Obstetrics and Gynaecology Research. 2008;34(5):767-75. 

75. Wilson JB, Collison AH, Richardson D, Kwofie G, Senah KA, Tinkorang EK. The maternity 
waiting home concept: the Nsawam, Ghana experience. The Accra PMM Team. International Journal of 
Gynaecology & Obstetrics. 1997 Nov;59 Suppl 2:S165-72. 

76. Eckermann E, Deodato G. Maternity waiting homes in Southern Lao PDR: The unique 'silk 
home'. Journal of Obstetrics & Gynaecology Research. 2008;34(5):767-75. 

77. Sambe D. Karawa Health Zone, Zaire. In: Rooks J, Winikoff B editor(s). A reassessment of the 
concept of reproductive risk in maternity care and family planning services. NewYork: The 
PopulationCouncil,1990:72–8. 

78. van den Heuvel OA, de Mey WG, Buddingh H, Bots ML. Use of maternal care in a rural area of 
Zimbabwe: a population-based study. Acta Obstet Gynecol Scand. 1999 Nov;78(10):838-46. 

79. Razzak, J. A., & Kellermann, A. L. (2002). Emergency medical care in developing countries: Is it 
worthwhile? Bulletin of the World Health Organization, 80(11), 900–905. 

80. UNDP. “Making New Technologies Work for Human Development” 2001. Available at: 
http://hdr.undp.org/en/reports/global/hdr2001/. 

81. Barker CE, Bird CE, Pradhan A, Shakya G. Support to the Safe Motherhood Programme in 
Nepal: An Integrated Approach. Reproductive Health Matters. 2007;15(30):81-90. 

82. Nepal Safer Motherhood Project. Cost and transport barriers. Issue sheet 8. 

http://hdr.undp.org/en/reports/global/hdr2001/�


 

 
80    Briefing Paper
   

 

Compass: Women’s and Children’s Health Knowledge Hub 

83. Killewo J, Anwar I, Bashir I, Yunus M, Chakraborty J. Perceived delay in healthcare-seeking for 
episodes of serious illness and its implications for safe motherhood interventions in rural Bangladesh. 
Journal of Health, Population & Nutrition. 2006 Dec;24(4):403-12. 

84. Ahluwalia IB, Schmid T, Kouletio M, Kanenda O. An evaluation of a community-based approach 
to safe motherhood in northwestern Tanzania. International Journal of Gynaecology & Obstetrics. 2003 
Aug;82(2):231-40. 

85. Krasovec K. Auxiliary technologies related to transport and communication for obstetric 
emergencies. International Journal of Gynecology and Obstetrics. 2004;85(1 SUPPL.). 

86. Schmid T, Kanenda O, Ahluwalia I, Kouletio M. Transportation for maternal emergencies in 
Tanzania: Empowering communities through participatory problem solving. American Journal of Public 
Health. 2001;91(10):1589-90. 

87. Heyen-Perschon J. Report on current situation in the health sector of Ghana and possible roles 
for non-motorised transport interventions. Institute for Transportation and Development Policy. 2005. 

88. Bossyns P, Abache R, Abdoulaye MS, Van Lerberghe W. Unaffordable or cost-effective?: 
introducing an emergency referral system in rural Niger. Tropical Medicine & International Health. 
2005;10(9):879-87. 

89. Transaid. Malawi and Zambia, bicycle ambulances, 2003-2005. Available at 
http://www.transaid.org/projects/malawi-and-zambia,-bicycle-ambulances,-2003-2005. Accessed 
30/06/09. 

90. Institute of Transportation and Development Policy. Bicycle Ambulances Ease Plight of Rural 
Communities (Namibia) 31 Mar 2009. Available at 
http://www.itdp.org/index.php/news_events/news_detail/bicycle_ambulances_ease_plight_of_rural_com
munities/ Accessed 30/06/09. 

91. Institute for Transportation and Development Policy. Summary on the FABIO/BSPW - Bicycle 
Ambulance Project (Uganda). 2001. 

92. “Practical Action” International Technology Development Group. Bicycle ambulances in Nepal. 
Available at http://practicalaction.org/?id=bicycle_ambulances. Accessed 30/06/09. 

93. Musoke M.G.N. Simple ICTs reduce maternal mortality in rural Uganda. A telemedicine case 
study. Bulletin of Medicus Mundi Switzerland No. 85, July 2002.  Available from 
http://www.medicusmundi.ch/mms/services/bulletin/bulletin200202/kap04/16musoke.html. 

94. eRanger http://www.eranger.com/products/health/ambulance.html and Riders for Health 
http://www.riders.org/default.aspx  

95. Transaid. Nigeria, Jigawa State, Safe Motherhood Emergency Transport Scheme, 2005-2006. 
Available at http://www.transaid.org/projects/nigeria,-jigawa-state,-safe-motherhood-emergency-
transport-scheme,-2005-2006. Accessed 30/06/09. 

http://www.transaid.org/projects/malawi-and-zambia,-bicycle-ambulances,-2003-2005�
http://www.itdp.org/index.php/news_events/news_detail/bicycle_ambulances_ease_plight_of_rural_communities/�
http://www.itdp.org/index.php/news_events/news_detail/bicycle_ambulances_ease_plight_of_rural_communities/�
http://practicalaction.org/?id=bicycle_ambulances�
http://www.medicusmundi.ch/mms/services/bulletin/bulletin200202/kap04/16musoke.html�
http://www.eranger.com/products/health/ambulance.html�
http://www.riders.org/default.aspx�
http://www.transaid.org/projects/nigeria,-jigawa-state,-safe-motherhood-emergency-transport-scheme,-2005-2006�
http://www.transaid.org/projects/nigeria,-jigawa-state,-safe-motherhood-emergency-transport-scheme,-2005-2006�


 

 
81    Briefing Paper
   

 

Compass: Women’s and Children’s Health Knowledge Hub 

96. Transaid. Access to health services: Intermediate modes of transport in resource poor areas. 
(For Presentation at the IFRTD Conference on Transport Solutions for Access to Health care in Rural 
Africa). 

97. Ferraro C. Motorised Midwives in Timor-Leste. Guardian Weekly, 2009. 

98. World Health Organization Myanmar.Trawlergies for maternal and newborn emergency transport. 
Last updated 1 September 2009. Accessed at http://www.whomyanmar.org/EN/Section23/Section29.htm. 

99. Crouch R. Motorbike Ambulances and Rural Maternal Health. International Forum for Rural 
Transport and Development. Available at http://ifrtd.gn.apc.org/new/issues/op_health3.php. Accessed 
30/06/09. 

100. Hofman JJ, Dzimadzi C, Lungu K, Ratsma EY. Motorcycle ambulances stationed at rural health 
centres in Malawi reduce referral time of obstetric emergencies compared with a car ambulance posted 
at a district hospital: O27-17. Tropical Medicine & International Health. 2007;12 SUPPL(1):98-9 <11>. 

101. Hofman JJ, Dzimadzi C, Lungu K, Ratsma EY, Hussein J. Motorcycle ambulances for referral of 
obstetric emergencies in rural Malawi: do they reduce delay and what do they cost? International Journal 
of Gynaecology & Obstetrics. 2008 Aug;102(2):191-7. 

102. Mock CNMDP, Tiska MBAEMT, Adu-Ampofo MMD, Boakye GMD. Improvements in Prehospital 
Trauma Care in an African Country with No Formal Emergency Medical Services. Journal of Trauma-
Injury Infection & Critical Care. 2002;53(1):90-7. 

103. Shehu D, Ikeh AT, Kuna MJ. Mobilizing transport for obstetric emergencies in northwestern 
Nigeria. The Sokoto PMM Team. International Journal of Gynaecology & Obstetrics. 1997 Nov;59 Suppl 
2:S173-80. 

104. Essien E, Ifenne D, Sabitu K, Musa A, Alti-Mu'azu M, Adidu V, et al. Community loan funds and 
transport services for obstetric emergencies in northern Nigeria. International Journal of Gynaecology & 
Obstetrics. 1997 Nov;59 Suppl 2:S237-44. 

105. Iyengar K, Iyengar SD. Emergency obstetric care and referral: experience of two midwife-led 
health centres in rural Rajasthan, India. Reproductive Health Matters. 2009;17(33):9-20. 

106. Kampikaho A, Irwig LM. Risk factors for maternal mortality in five Kampala hospitals, 1980-1986. 
Int J Epidemiol. 1990 Dec;19(4):1116-8. 

107. Thomas TJ, John V. Safe motherhood, now a reality: The Asha Kiran experience. Averting 
Maternal Death and Disability Program, Network Conference, Kuala Lumpur, Malaysia. October 21-23, 
2003. Book of abstracts. Mailman School of Public Health, Columbia University. 

108. Gabrysch S, Lema C, Bedriñana E, Bautista MA, Malca R, Campbell OM, Miranda JJ. Cultural 
adaptation of birthing services in rural Ayacucho, Peru. Bull World Health Organ. 2009 Sep;87(9):724-9. 

109. Paudel SR. (2002). Study of ambulance services in Nepal including lessons learned and 
recommendations. Nepal Safer Motherhood Project. Options. 

http://www.whomyanmar.org/EN/Section23/Section29.htm�
http://ifrtd.gn.apc.org/new/issues/op_health3.php�


 

 
82    Briefing Paper
   

 

Compass: Women’s and Children’s Health Knowledge Hub 

110. AusAID. Tibet Health Sector Support Program. Health Promotion for Primary Health Care Report.  
April 2006. Available from Burnet Institute, Centre for International Health. 

111. Barss P, Blackford C.  Medical emergency flights in remote areas: experience in Milne Bay 
Province, Papua New Guinea. P N G Med J. 1983 Sep-Dec;26(3-4):198-202. 

112. Mission Aviation Fellowship.  http://www.maf.org.au/index.php?option=com_frontpage&Itemid=1  
Accessed 24 May 2010. 

113. Vibha Lifesavers - Hi Flying aviation group  http://www.flyingairambulance.com/index.html. 

114. Dyke T, Keake G. The St John Ambulance Service in Port Moresby: a ten-year review, 1984-
1993. PNG Med J. 1996 Jun;39(2):105-10. 

115. Ali M, Miyoshi C, Ushijima H. Emergency medical services in Islamabad, Pakistan: a public-
private partnership. Public Health. 2006;120(1):50-7. 

116. Razzak JA, Cone DC, Rehmani R. Emergency medical services and cultural determinants of an 
emergency in Karachi, Pakistan. Prehospital Emergency Care 2001;5:312-6. 

117. Pitt E, Pusponegoro A. Prehospital care in Indonesia. Emerg Med J. 2005 Feb;22(2):144-7. 

118. Ramalanjaona G. Profile of the prehospital system in Madagascar. Prehosp Emerg Care. 2001 
Jul-Sep;5(3):317-21. 

119. Mavalankar DV, Vora KS, Ramani KV, Raman P, Sharma B, Upadhyaya M. Maternal health in 
Gujarat, India: a case study. J Health Popul Nutr. 2009 Apr;27(2):235-48. 

120. Raj GF. Importance of effective emergency medical transport in addressing maternal 
complications:Case study, EMRI 108 EMS service in Andhra Pradesh. Indian Emergency Journal. 2008 
Dec 4(1):6-15. 

121. Pendse V. Maternal Deaths in an Indian Hospital: A Decade of (No) Change? Reproductive 
Health Matters – Special Issue on Safe Motherhood Initiatives 1999: 119-127. 

122. Gauthier A. Using bicycles to save lives. Sustainable Transport. ITDP. Winter 2004; 16:8-11. 

123. Jahn A and De Brouwere V. Referral in Pregnancy and Childbirth: Concepts and Strategies. 
In:DeBrouwere V, Van Lerberghe , editors. Safe Motherhood strategies: a review of the evidence, studies 
in health services organisation and policy. 2001. p. 17. 

124. Lungu K, Kamfose V, Hussein J, Ashwood-Smith H. Are bicycle ambulances and community 
transport plans effective in strengthening obstetric referral systems in Southern Malawi? Malawi Med J 
2001;12(2):16 –18. 

125. http://www.bbc.co.uk/worldservice/specials/1112_mdg/page6.shtml. 

http://www.maf.org.au/index.php?option=com_frontpage&Itemid=1�
http://www.flyingairambulance.com/index.html�
http://www.bbc.co.uk/worldservice/specials/1112_mdg/page6.shtml�


 

 
83    Briefing Paper
   

 

Compass: Women’s and Children’s Health Knowledge Hub 

126. Van de Walle D and Cratty D. Impact evaluation of a rural road rehabilitation project. World Bank. 
January 2002. 

127. Nepal Trail Bridge Programs. October 2008. Available at http://www.nepaltrailbridges.org/. 
Accessed 12/11/09. 

128. Macintyre K, Hotchkiss DR. Referral revisited: community financing schemes and emergency 
transport in rural Africa. Soc Sci Med. 1999 Dec;49(11):147. 

129. [No author listed]. Reaching help on time in an emergency delivery. Safe Mother. 1991 Mar-
Jun;(5):5-7. 

130. Otchere SA, Binh HT. Strengthening emergency obstetric care in Thanh Hoa and Quang Tri 
provinces in Vietnam. International Journal of Gynaecology & Obstetrics. 2007 Nov;99(2):165-72. 

131. Chetley A, et al. Improving Health, connection people: The role of ICTs in the health sector of 
developing countries. A framework paper. InfoDev. Working Paper No. 1. 2007. 

132. Dentzer S. E-Health’s Promise For The Developing World. Health Affairs 2010;29(2):229 
http://content.healthaffairs.org/cgi/content/full/29/2/229. 

133. Musoke M.G.N. Maternal health care in rural Uganda. Leveraging traditional and modern 
knowledge systems. IK Notes. 2002 Jan. No.40. The World Bank. 

134. Musoke M.G.N. Impact Data - Rural Extended Services and Care for Ultimate Emergency Relief 
(RESCUER) Programme Communication Initiative Network. Available at 
http://www.comminit.com/en/node/295221/38. Accessed 30/06/09. 

135. Santos C, Diante D, Jr., Baptista A, Matediane E, Bique C, Bailey P. Improving emergency 
obstetric care in Mozambique: the story of Sofala. International Journal of Gynaecology & Obstetrics. 
2006 Aug;94(2):190-201. 

136. UNFPA in Action - Case study. Targeted approaches in Africa: Senegal, Mali. Available at 
http://www.unfpa.org/mothers/case001.htm. 

137. International Telecommunication Union. The world in 2009: ICT facts and figures. Available at 
www.itu.int/ict. 

138. International Telecommunication Union. Regional preparatory meeting for the ITU World 
Telecommunication Development Conference. 2010. Asia and the Pacific. 5-7 May. Available at 
www.itu.int/ict. 

139. Mechael P.N. Mobile Phones for Mother and Child Care. Communication Initiative Network. 
Available at http://www.comminit.com/en/node/70052/38 Accessed 0/06/09. 

140. van Bogaert LJ. Customised gravidogram and fetal growth chart in a South African population. 
International Journal of Gynecology & Obstetrics. 1999;66(2):129-36. 

http://www.nepaltrailbridges.org/�
http://content.healthaffairs.org/cgi/content/full/29/2/229�
http://www.comminit.com/en/node/295221/38�
http://www.unfpa.org/mothers/case001.htm�
http://www.itu.int/ict�
http://www.itu.int/ict�
http://www.comminit.com/en/node/70052/38�


 

 
84    Briefing Paper
   

 

Compass: Women’s and Children’s Health Knowledge Hub 

141. Jareethum R, Titapant V, Chantra T, Sommai V, Chuenwattana P, Jirawan C. Satisfaction of 
healthy pregnant women receiving short message service via mobile phone for prenatal support: A 
randomized controlled trial. Journal of the Medical Association of Thailand. 2008 Apr;91(4):458-63. 

142. http://www.financialdeepening.org/default.asp?id=694&ver=1. 

143. Anta R, El-Wahab S and Giuffrida A. Mobile health: The potential of mobile telephony to bring 
health care to the majority. Inter-American Development Bank. Innovation Note. Feb 2009. 

144. Bukachi FMP, Pakenham-Walsh NM. Information Technology for Health in Developing 
Countries*. Chest. 2007;132(5):1624-30. 

145. Chan CV, Kaufman DR. Mobile phones as mediators of health behavior change in cardiovascular 
disease in developing countries. Studies in Health Technology & Informatics. 2009;143:453-8. 

146. Gomez EA. Connecting communities of need with public health: Can SMS text-messaging 
improve outreach communication?  Proceedings of the Annual Hawaii International Conference on 
System Sciences; 2008; 2008. 

147. Kaplan WA. Can the ubiquitous power of mobile phones be used to improve health outcomes in 
developing countries? Globalization and Health. 2006;2. 

148. Kirigia JM, Seddoh A, Gatwiri D, Muthuri LHK, Seddoh J. E-health: determinants, opportunities, 
challenges and the way forward for countries in the WHO African Region. BMC Public Health. 
2005;5:137. 

149. Morris K. Mobile phones connecting efforts to tackle infectious disease. The Lancet Infectious 
Diseases. 2009 May;9(5):274. 

150. Bali S, Singh AJ. Mobile phone consultation for community health care in rural north India. 
Journal of telemedicine and telecare. 2007;13(8):421-4. 

151. Kruk MEMDMPH, Prescott MRMPH, Galea SMDD. Equity of Skilled Birth Attendant Utilization in 
Developing Countries: Financing and Policy Determinants. American Journal of Public Health POVERTY 
AND HUMAN DEVELOPMENT. 2008;98(1):142-7. 

152. Sutjiredjeki E, Soegijoko S, Mengko TLR, Tjondronegoro S. Development of mobile telemedicine 
system with multi communication links to reduce Maternal Mortality Rate.  Proceedings of the 6th 
IASTED International Conference on Biomedical Engineering, BioMED 2008; 2008; 2008. p. 402-7. 

153. Cadena S. Capacity building of Lady Health Workers in rural  Mardan, NWFP through the use of 
ICT-based tele-healthcare. NUST, Pakistan. Information Society Innovation Fund ISIF. 2009. Available at 
http://isif.asia/groups/isif/wiki/8c479/Capacity_building_of_Lady_Health_Workers_in_Rural_Mardan__NW
FP_through_the_use_of_ICT-based_Tele-healthcare._NUST__Pakistan.html. 

154. Karoshi MMM, Keith LMDPS. Challenges in Managing Postpartum Hemorrhage in Resource-
poor Countries. Clinical Obstetrics & Gynecology. 2009;52(2):285-98. 

http://www.financialdeepening.org/default.asp?id=694&ver=1�
http://isif.asia/groups/isif/wiki/8c479/Capacity_building_of_Lady_Health_Workers_in_Rural_Mardan__NWFP_through_the_use_of_ICT-based_Tele-healthcare._NUST__Pakistan.html�
http://isif.asia/groups/isif/wiki/8c479/Capacity_building_of_Lady_Health_Workers_in_Rural_Mardan__NWFP_through_the_use_of_ICT-based_Tele-healthcare._NUST__Pakistan.html�


 

 
85    Briefing Paper
   

 

Compass: Women’s and Children’s Health Knowledge Hub 

155. Richardson D, Ramirez R, Haq M. Grameen Telecom's village phone programme in rural 
Bangladesh: a multi-media case study. Final report. March 17, 2000. TeleCommons Development Group. 

156. IRIN. Ghana: Cell phones cut maternal deaths. 1 December 2009. Available at 
http://www.alertnet.org/thenews/newsdesk/IRIN/69a8119c7262caa9b675b3df37ca752b.htm. 

157. Edlavitch SA. Creative approaches to rapid assessment and transfer of patients at risk. 
International Journal of Gynecology & Obstetrics. 2006;94(Supplement 2):S153-S. 

158. Millennium Villages. Mobile connectivity is a key enabler in helping to fulfill the Millennium 
Development Goals. Ericsson. Available at http://www1.ericsson.com/article/millenium-
villages_20100330164356. 

159. Millenium Promise. Available at http://www.millenniumpromise.org/our_partners.php. 

160. Ensor T, Nadjib M, Quayyum Z, Megraini A. Public funding for community-based skilled delivery 
care in Indonesia: to what extent are the poor benefiting? European Journal of Health Economics. 2008 
Nov;9(4):385-92. 

161. Olaniran N, Offiong S, Ottong J, Asuquo E, Duke F. Mobilizing the community to utilize obstetric 
services, Cross River State, Nigeria. International Journal of Gynecology and Obstetrics. 
1997;59(SUPPL. 2). 

162. Chiwuzie J, Okojie O, Okolocha C, Omorogbe S, Oronsaye A, Akpala W, et al. Emergency loan 
funds to improve access to obstetric care in Ekpoma, Nigeria. The Benin PMM Team. International 
Journal of Gynaecology & Obstetrics. 1997 Nov;59 Suppl 2:S231-6. 

163. CARE Cambodia.  The village emergency referral system. Available at http://www.medicam-
cambodia.org/best_practices/refferal_system/index.asp. 

164. Fofana P, Samai O, Kebbie A, Sengeh P. Promoting the use of obstetric services through 
community loan funds, Bo, Sierra Leone. The Bo PMM Team. International Journal of Gynaecology & 
Obstetrics. 1997 Nov;59 Suppl 2:S225-30. 

165. Bhutta ZA, Memon ZA, Soofi S, Salat MS, Cousens S, Martines J. Implementing community-
based perinatal care: Results from a pilot study in rural Pakistan. Bulletin of the World Health 
Organization. 2008;86(6):452-9. 

166. Fullerton JT, Killian R, Gass PM. Outcomes of a community- and home-based intervention for 
safe motherhood and newborn care. Health Care for Women International. 2005;26(7):561-76. 

167. Morrison J, Tamang S, Mesko N, Osrin D, Shrestha B, Manandhar M, et al. Women's health 
groups to improve birth outcomes in rural Nepal. BMC Pregnancy Childbirth 2005;5(1):6. 

168. Borghi J, Ensor T, Somanathan A, Lissner C, Mills A; Lancet Maternal Survival Series steering 
group. Mobilising financial resources for maternal health. Lancet. 2006 Oct 21;368(9545):1457-65. 
Review. 

http://www.alertnet.org/thenews/newsdesk/IRIN/69a8119c7262caa9b675b3df37ca752b.htm�
http://www1.ericsson.com/article/millenium-villages_20100330164356�
http://www1.ericsson.com/article/millenium-villages_20100330164356�
http://www.millenniumpromise.org/our_partners.php�
http://www.medicam-cambodia.org/best_practices/refferal_system/index.asp�
http://www.medicam-cambodia.org/best_practices/refferal_system/index.asp�


 

 
86    Briefing Paper
   

 

Compass: Women’s and Children’s Health Knowledge Hub 

169. Soors W, Waelkens M-P and Criel B. Community health insurance in sub-Saharan Africa: 
Opportunities for improving access to emergency obstetric care? .  Reducing financial barriers to 
obstetric care in low-income countries: Studies in Health Services Organisation and Policy; 2008. p. 149-
64. 

170. Schneider P and Dmytraczenko T. Improving access to maternal health care through insurance. 
Partners for Health Reformplus. Insights for implementers. No. 3. June 2003. 

171. Renaudin P, Prual A, Vangeenderhuysen C, Ould Abdelkader M, Ould Mohamed Vall M, Ould El 
Joud D. Ensuring financial access to emergency obstetric care: three years of experience with Obstetric 
Risk Insurance in Nouakchott, Mauritania. International Journal of Gynaecology & Obstetrics. 2007 
Nov;99(2):183-90. 

172. Criel B, Van der Stuyft P, Van Lerberghe W. The Bwamanda hospital insurance scheme: 
effective for whom? A study of its impact on hospital utilization patterns. Soc Sci Med. 1999 
Apr;48(7):897-911. 

173. Borghi J, Ensor T, Somanathan A, Lissner C, Mills A; Lancet Maternal Survival Series steering 
group. Mobilising financial resources for maternal health. Lancet. 2006 Oct 21;368(9545):1457-65. 

174. WHO. Implementing the New Cooperative Medical Schemes in rapidly changing China -Issues 
and Options.  2004.  WHO, Beijing. 

175. Bogg L, Huang K, Long Q, Shen Y, Hemminki E.  Dramatic increase of Caesarean deliveries in 
the midst of health reforms in rural China. Soc Sci Med. 2010 Feb 12; [Epub ahead of print]. 

176. Ryan WA. Making Villages in Indonesia More 'Mother Friendly' UNFPA News. September 2005.  
Available at: www.unfpa.org/news/news.cfm?ID=670. 

177. Ronsmans C, Endang A, Gunawan S, Zazri A. McDermott J Koblinsky M, Marshall T. Evaluation 
of a comprehensive home-based midwifery programme in South Kalimantan, Indonesia Tropical 
Medicine and International Health 2001;6(10):799-810. 

178. External Assessment of CIDA-Supported Safe Motherhood Agriteam Canada Consulting Ltd. and 
Programme Within the Cooperation of UNICEF and Luz de Luna Internacional Government of Indonesia 
in I99S-2000 5-43 April 2000  Available at: 
http://www.unicef.org/evaldatabase/files/IDN_00_003part2b.pdf. 

179. Ouedraogo C, Richard F, Comparone J, et al. Cost-sharing experience in Burkina Faso.  
Reducing financial barriers to obstetric care in low-income countries: Health Services Organisation and 
Policy. p. 47-82. 

180. Richard F, Ouedraogo C, Compaore J, Dubourg D, De Brouwere V. Reducing financial barriers 
to emergency obstetric care: experience of cost-sharing mechanism in a district hospital in Burkina Faso. 
Tropical Medicine & International Health. 2007;12(8):972-81. 

181. Ir P, Horeman D, Narin S and Van Damme W. Improving access to safe delivery for poor 
pregnant women: a case study of vouchers plus health equity funds in three health districts in Cambodia.  

http://www.unfpa.org/news/news.cfm?ID=670�
http://www.unicef.org/evaldatabase/files/IDN_00_003part2b.pdf�


 

 
87    Briefing Paper
   

 

Compass: Women’s and Children’s Health Knowledge Hub 

Reducing financial barriers to obstetric care in low-income countries: Studies in Health Services 
Organisation and Policy; 2008. p. 223-56. 

182. Ensor T. Consumer-led demand side financing in health and education and its relevance for low 
and middle income countries. Int J Health Plann Manage. 2004 Jul-Sep;19(3):267-85. 

183. Freedman LP, Graham WJ, Brazier E, Smith JM, Ensor T, Fauveau V, et al. Practical lessons 
from global safe motherhood initiatives: time for a new focus on implementation. Lancet. 
2007;370(9595):1383-91. 

184. Barber SL, Gertler PJ. Empowering women to obtain high quality care: Evidence from an 
evaluation of Mexico's conditional cash transfer programme. Health Policy and Planning. 2009;24(1):18-
25. 

185. Lagarde M, Haines A, Palmer N. Conditional cash transfers for improving uptake of health 
interventions in low- and middle-income countries: A systematic review. Journal of the American Medical 
Association. 2007;298(16):1900-10. 

186. Chawla M, Shankar S, Gupta SD. Assessment of referral transport scheme for emergency 
obstetric care under RCH Phase I Rajasthan. Indian Institute of Health Management Research, Jaipur. 

187. Iyengar SD, Iyengar K, Gupta V. Maternal health: a case study of Rajasthan. J Health Popul 
Nutr. 2009 Apr;27(2):271-92. 

188. De Costa A, Patil R, Kushwah SS, Diwan VK. Financial incentives to influence maternal mortality 
in a low-income setting: Making available 'money to transport' - Experiences from Amarpatan, India. 
Global Health Action. 2009;2(SUPPL.). 

189. Vora KS, Mavalankar DV, Ramani KV, Upadhyaya M, Sharma B, Iyengar S, Gupta V, Iyengar K. 
Maternal health situation in India: a case study. J Health Popul Nutr. 2009 Apr;27(2):184-201. 

190. Devadasan N, Elias MA, John D, Grahacharya S, Ralte L. A conditional cash assistance 
programme for promoting insitutional deliveries among the poor in India: Process evaluation results.  
Reducing financial barriers to obstetric care in low-income countries: Studies in Health Services 
Organisation and Policy; 2008. p. 257-74. 

191. Powell-Jackson T, Morrison J, Tiwari S, Neupane BD, Costello AM. The experiences of districts 
in implementing a national incentive programme to promote safe delivery in Nepal. BMC Health Serv 
Res. 2009 Jun 9;9:97. 

192. Bhat R, Mavalankar DV, Singh PV, Singh N. Maternal healthcare financing: Gujarat's Chiranjeevi 
Scheme and its beneficiaries. J Health Popul Nutr. 2009 Apr;27(2):249-58. 

193. Sri Lanka Department of Census and Statistics. Demographic &  Health  Survey  (2006/07) : 
Selected Tables from the Chapters of the Final Report.  Available at: 
http://www.statistics.gov.lk/social/index.htm. 

http://www.statistics.gov.lk/social/index.htm�


 

 
88    Briefing Paper
   

 

Compass: Women’s and Children’s Health Knowledge Hub 

194. Figa-Talamanca I. Maternal mortality and the problem of accessibility to obstetric care; the 
strategy of maternity waiting homes. Social Science & Medicine. 1996 May;42(10):1381-90. 

195. Fraser B. Peru makes progress on maternal health. Lancet. 2008 Apr 12;371(9620):1233-4. 

196. Koblinsky M. Reducing maternal mortality: learning from Bolivia, China, Egypt, Honduras, 
Indonesia, Jamaica, and Zimbabwe.  2003, Human development network. World Bank. Washington DC. 

197. Roedde G. White mud letter to a dear dead friend. CMAJ. 2009;181:1-2. 

198. WHO (2008). Meeting Report: Joint WHO/UNICEF/UNFPA meeting on Improving Progress in 
Maternal and Newborn Mortality Reduction for the Western Pacific Region. World Health Organization, 
WPRO  

199. Poovan P, Kifle F, Kwast BE. A maternity waiting home reduces obstetric catastrophes. World 
Health Forum. 1990;11(4):440-6. 

200. Stekelenburg J, van Lonkhuijzen L, Spaans W, van Roosmalen J. Maternity waiting homes in 
rural districts in Africa: A cornerstone of safe motherhood? Current Women's Health Reviews. 
2006;2(4):235-8. 

201. Eckermann L. Finding a 'safe' place on the risk continuum: a case study of pregnancy and 
birthing in Lao PDR. Health Sociology Review (2006)15:34-386. 

202. van Lonkhuijzen L, Stegeman M, Nyirongo R, van Roosmalen J. Use of maternity waiting home 
in rural Zambia. African journal of reproductive health. 2003;7(1):32-6. 

203. Arnold JL, de Costa CM, Howat PW. Timing of transfer for pregnant women from Queensland 
Cape York communities to Cairns for birthing. Med J Aust. 2009 May 18;190(10):594-6. 

204. Katz VL, Farmer R, Tufariello J, Carpenter M. Why we should eliminate the due date: a truth in 
jest. Obstet Gynecol. 2001 Dec;98(6):1127-9. 

205. Bhat RA, Kushtagi P.  A re-look at the duration of human pregnancy. Singapore Med J. 2006 
Dec;47(12):1044-8. 

206. Savitz DA, Terry JW Jr, Dole N, Thorp JM Jr, Siega-Riz AM, Herring AH. Comparison of 
pregnancy dating by last menstrual period, ultrasound scanning, and their combination. Am J Obstet 
Gynecol. 2002 Dec;187(6):1660-6. 

207. Wilcox M, Gardosi J, Mongelli M, et al. Birth weight from pregnancies dated by ultrasonography 
in a multicultural British population. BMJ. Sep 4 1993;307(6904):588-91. 

208. Burkhart MC, De Mazariegos L, Salazar S, Lamprecht VM. Effectiveness of a Standard-Rule 
Method of Calendar Rhythm among Mayan Couples in Guatemala. International Family Planning 
Perspectives. 2000;26(2):131-6. 



 

 
89    Briefing Paper
   

 

Compass: Women’s and Children’s Health Knowledge Hub 

209. Teaching the Billings ovulation method. http://www.woomb.org/bom/lit/teach/index.html. 

210. Mongelli M, Wilcox M, Gardosi J.  Estimating the date of confinement: ultrasonographic biometry 
versus certain menstrual dates. Am J Obstet Gynecol. 1996 Jan;174(1 Pt 1):278-81. 

211. Johnsen SL, Rasmussen S, Sollien R, Kiserud T. Accuracy of second trimester fetal head 
circumference and biparietal diameter for predicting the time of spontaneous birth. Journal of Perinatal 
Medicine. 2006;34(5):367-70. 

212. Okonofua FE, Atoyebi FA. Accuracy of prediction of gestational age by ultrasound measurement 
of biparietal diameter in Nigerian women. International Journal of Gynecology & Obstetrics. 
1989;28(3):217-9. 

213. Andersson R, Bergstrom S. Use of fundal height as a proxy for length of gestation in rural Africa. 
Journal of Tropical Medicine and Hygiene. 1995;98(3):169-72. 

214. Buckley SJ. Placenta rituals and folklore from around the world. Midwifery Today Int Midwife. 
2006 Winter;(80):58-9. 

215. Felton-Busch C . Birthing on country: an elusive ideal? Contemp Nurse. 2009 Oct;33(2):161-2. 

216. Conway-Turner K.  Old skills and new knowledge: midwifery in contemporary Zimbabwe. Health 
Care Women Int. 1997 Nov-Dec;18(6):565-74. 

217. Eschen A.  Reproductive health services increase in Bolivia. AVSC News. 1996 Fall;34(3):4. 
Available at: http://www.engenderhealth.org/pubs/avscnews/fl96/618-bol.html.  Accessed 20 March 2010. 

218. Kildea S. And the women said... Reporting on birthing services for Aboriginal women from remote 
top end communities. 1999. Women’s Health Strategy Unit, Territory Health Services. Available at: 
http://www.maningrida.com/mac/bwc/references.html. 

219. Van Wagner V, Epoo B, Nastapoka J, Harney E. Reclaiming Birth, Health, and Community: 
Midwifery in the Inuit Villages of Nunavik, Canada  J Midwifery Womens’ Health 2007;52(4):384-391. 

220. JHPIEGO. Monitoring birth preparedness and complication readiness: tools and indicators for 
maternal and newborn health. Baltimore, MD: JHPIEGO, 2004:1-19. 

221. Skinner J, Rathavy T. Design and evaluation of a community participatory, birth preparedness 
project in Cambodia. Midwifery. 2009 Dec;25(6):738-43. . 

222. Buffington S, Sibley L, Beck D, Armbruster D. Home Based Life Saving Skills. 
http://www.midwife.org/lifesaving_skill.cfm.  Accessed 24 May 2010. 

223. Home Based Life Saving Skills. http://www.midwife.org/lifesaving_skill.cfm. 

http://www.woomb.org/bom/lit/teach/index.html�
http://www.engenderhealth.org/pubs/avscnews/fl96/618-bol.html�
http://www.maningrida.com/mac/bwc/references.html�
http://www.midwife.org/lifesaving_skill.cfm�
http://www.midwife.org/lifesaving_skill.cfm�


 

 
90    Briefing Paper
   

 

Compass: Women’s and Children’s Health Knowledge Hub 

224. Sibley L, Buffington ST, Beck D, Armbruster D.Home based life saving skills: promoting safe 
motherhood through innovative community-based interventions. J Midwifery Womens Health. 
2001;46(4):258-66. 

225. Fullerton JT, Killian R, Gass PM.  Outcomes of a community- and home-based intervention for 
safe motherhood and newborn care.  Health Care Women Int. 2005;26(7):561-76. . 

226. Sibley L, Buffington ST, Tedessa L Sr, McNatt K. Home-Based Life Saving Skills in Ethiopia: an 
update on the second phase of field testing. J Midwifery Womens Health. 2006;51(4):284-91. 

227. Hossain J, Ross SR. The effect of addressing demand for as well as supply of emergency 
obstetric care in Dinajpur, Bangladesh. Int J Gynaecol Obstet. 2006 Mar;92(3):320-8. . 

228. McPherson RA, Khadka N, Moore JM, Sharma M. Are birth-preparedness programmes 
effective? Results from a field trial in Siraha district, Nepal. J Health Popul Nutr. 2006 Dec;24(4):479-88. 

229. McCord C, Premkumar R, Arole S, Arole R. Efficient and effective emergency obstetric care in a 
rural Indian community where most deliveries are at home. International Journal of Gynecology and 
Obstetrics. 2001;75(3):297-307. 

230. Moran AC, Sangli G, Dineen R, Rawlins B, Yaméogo M, Baya B. Birth-preparedness for maternal 
health: findings from Koupéla District, Burkina Faso. J Health Popul Nutr. 2006 Dec;24(4):489-97. 

231. Manandhar DS, Osrin D, Shrestha BP, Mesko N, Morrison J, Tumbahangphe KM, Tamang S, 
Thapa S, Shrestha D, Thapa B, Shrestha JR, Wade A, Borghi J, Standing H, Manandhar M, Costello AM; 
Members of the MIRA Makwanpur trial team. Effect of a participatory intervention with women's groups 
on birth outcomes in Nepal: cluster-randomised controlled trial. Lancet. 2004 Sep 11-17;364(9438):970-9. 

232. Nwakoby B, Akpala C, Nwagbo D, Onah B, Okeke V, Chukudebelu W, et al. Community contact 
persons promote utilization of obstetric services, Anambra State, Nigeria. The Enugu PMM Team. 
International Journal of Gynaecology & Obstetrics. 1997 Nov;59 Suppl 2:S219-24. 

233. Kandeh HB, Leigh B, Kanu MS, Kuteh M, Bangura J, Seisay AL. Community motivators promote 
use of emergency obstetric services in rural Sierra Leone. The Freetown/Makeni PMM Team. 
International Journal of Gynaecology & Obstetrics. 1997 Nov;59 Suppl 2:S209-18. 

234. Husum H, Gilbert M,Wisborg T. Rural prehospital trauma system  
improve trauma outcome in low-income countries: a prospective study from North Iraq and Cambodia. J. 
Trauma 2003; 54: 1188– 1196. 

235. Chandy HM, Steinholt MMD, Husum HMDP. Delivery life support: A preliminary report on the 
chain of survival for complicated deliveries in rural Cambodia. Nursing & Health Sciences. 2007;9(4):263-
9. 

236. Nepal Community Emergency Preparedness Group, Karmacharya PC, Singh GK, Singh MP, 
Gautam VG, Par A, Banskota AK, Bajracharya A, Shreshtha AB, Mahara D. Managing the injury burden 
in Nepal. Clin Orthop Relat Res. 2008 Oct;466(10):2343-9. . 



 

 
91    Briefing Paper
   

 

Compass: Women’s and Children’s Health Knowledge Hub 

237. Murray SF, Pearson SC. Maternity referral systems in developing countries: Current knowledge 
and future research needs. Social Science and Medicine. 2006;62(9):2205-15. 

238. Kobusingye OC, Hyder AA, Bishai D, Hicks ER, Mock C, Joshipura M. Emergency medical 
systems in low- and middle-income countries: recommendations for action. Bull World Health Organ. 
2005 Aug;83(8):626-31. 

239. Mumtaz Z, Salway S, Waseem M, Umer N. Gender-based barriers to primary health care 
provision in Pakistan: the experience of female providers. Health Policy Plan. 2003 Sep;18(3):261-9. 

240. Nordberg E, Holmberg S, Kiugu S. Exploring the interface between first and second level of care: 
referrals in rural Africa. Trop Med Int Health. 1996 Feb;1(1):107-11. 

241. Fournier P, Dumont A, Tourigny C, Dunkley G, Drame S. Improved access to comprehensive 
emergency obstetric care and its effect on institutional maternal mortality in rural Mali. Bulletin of the 
World Health Organization. 2009 Jan;87(1):30-8. 

242. Department of Community Medicine and Family Health.  Utilization of emergency obstetric care 
in selected districts in Nepal. 2004. Kathmandu: Institute of Medicine. 

243. Akalin MZ, Maine D. Strategy of risk approach in antenatal care: evaluation of the referral 
compliance. Comment on: Soc Sci Med. 1995 Feb;40(4):529-35. Soc Sci Med. 1995 Aug;41(4):595-6. 

244. Dujardin B, Clarysse G, Criel B, De Brouwere V, Wangata N. The strategy of risk approach in 
antenatal care: evaluation of the referral compliance. Soc Sci Med. 1995 Feb;40(4):529-35. 

245. Jahn A, Kowalewski M, Kimatta SS. Obstetric care in southern Tanzania: does it reach those in 
need? Trop Med Int Health. 1998 Nov;3(11):926-32. 

246. Nkyekyer K. Peripartum referrals to Korle Bu teaching hospital, Ghana--a descriptive study. Trop 
Med Int Health. 2000 Nov;5(11):811-7. 

247. Pascual J, Dipierri JE, Alfaro E, García-Moro C.  Birth seasonality in Jujeño (north-west 
Argentina) altitude populations. J Biosoc Sci. 2002 Apr;34(2):249-58.]. 

248. Vitzthum VJ, Thornburg J, Spielvogel H.  Seasonal modulation of reproductive effort during early 
pregnancy in humans. Am J Hum Biol. 2009 Jul-Aug;21(4):548-58. 

249. Friger M, Shoham-Vardi I, Abu-Saad K.  Trends and seasonality in birth frequency: a comparison 
of Muslim and Jewish populations in southern Israel: daily time series analysis of 200 009 births, 1988-
2005. Hum Reprod. 2009 Jun;24(6):1492-500. 

250. Pattinson RC, Hall M. Near misses: a useful adjunct to maternal death enquiries. Br Med Bull. 
2003;67:231-43. 



 

 
92    Briefing Paper
   

 

Compass: Women’s and Children’s Health Knowledge Hub 

251. Hussein J, D'Ambruoso L, Armar-Klemesu M, Achadi E, Arhinful D, Izati Y, Ansong-Tornui J. 
Confidential inquiries into maternal deaths: modifications and adaptations in Ghana and Indonesia. Int J 
Gynaecol Obstet. 2009 Jul;106(1):80-4. 

252. WHO. Monitoring and evaluation of maternal and newborn health and services at the district 
level. Technical Consultation Meeting Report. 5-8 December 2006.Department of Making Pregnancy 
Safer, Geneva Switzerland. 

253. Reproductive Health Indicators. Guidelines for their generation, interpretation and analysis for 
global monitoring. WHO Reproductive Health and Research 2006 
http://whqlibdoc.who.int/publications/2006/924156315X_eng.pdf. 

254. http://www.ted.com/talks/iqbal_quadir_says_mobiles_fight_poverty.html. 

255. Maine D. Detours and shortcuts on the road to maternal mortality reduction. Lancet 2007; 370: 
1380–82. 
 
 
 
  

http://whqlibdoc.who.int/publications/2006/924156315X_eng.pdf�
http://www.ted.com/talks/iqbal_quadir_says_mobiles_fight_poverty.html�


 

 
93    Briefing Paper
   

 

Compass: Women’s and Children’s Health Knowledge Hub 

Appendix 

 
Sources of grey literature 
 
Organisation  Link 

ACCESS Program (USAID) http://www.accesstohealth.org/ 

Alola Foundation http://www.alolafoundation.org/mch.php 

Averting Maternal Death and Disability (AMDD) 
(Columbia University) 

http://www.amddprogram.org/ 

CARE http://www.care.org/  

Communication Initiative Network http://www.comminit.com/ 

Eldis http://www.eldis.org/  

Engender Health http://www.engenderhealth.org/ 

eRanger http://www.eranger.com/products/health/am
bulance.html 

Family Care International (FCI) http://www.familycareintl.org/en/home 

Family Health International (FHI) http://www.fhi.org/en/index.htm 

Global Transport Knowledge Partnership http://www.gtkp.com/sectors.asp?step=4&ty
peOfPage=0&contentID=1951 

GVK Emergency Management and Research 
Institute 

http://www.emri.in/ 

IMOG (Infancy, Midwifery, Obstetrics and 
Gynaecology Aid Programme) 

http://imog.org/timorleste.html 

Information for Development Program http://www.infodev.org/en/index.html 

Initiative for Maternal Mortality Program 
Assessment (Immpact) 

http://www.immpact-international.org/ 

Institute for Transportation and Development 
Policy 

http://www.itdp.org/index.php/program_area
s/detail/bridging_distances_healthcare_tran
sport/ 

http://www.accesstohealth.org/�
http://www.alolafoundation.org/mch.php�
http://www.amddprogram.org/�
http://www.care.org/�
http://www.comminit.com/�
http://www.eldis.org/�
http://www.engenderhealth.org/�
http://www.eranger.com/products/health/ambulance.html�
http://www.eranger.com/products/health/ambulance.html�
http://www.familycareintl.org/en/home�
http://www.fhi.org/en/index.htm�
http://www.gtkp.com/sectors.asp?step=4&typeOfPage=0&contentID=1951�
http://www.gtkp.com/sectors.asp?step=4&typeOfPage=0&contentID=1951�
http://www.emri.in/�
http://imog.org/timorleste.html�
http://www.infodev.org/en/index.html�
http://www.immpact-international.org/�
http://www.itdp.org/index.php/program_areas/detail/bridging_distances_healthcare_transport/�
http://www.itdp.org/index.php/program_areas/detail/bridging_distances_healthcare_transport/�
http://www.itdp.org/index.php/program_areas/detail/bridging_distances_healthcare_transport/�


 

 
94    Briefing Paper
   

 

Compass: Women’s and Children’s Health Knowledge Hub 

International Federation of Gynaecology and 
Obstetrics (FIGO) 

http://www.figo.org/ 

International Forum for Rural Transport and 
Development 

http://www.ifrtd.org/new/index.htm 

IT Transport http://www.ittransport.co.uk/index.php?page
=index 

International Telecommunications Union http://www.itu.int/ict  

Jhpiego http://www.jhpiego.org/ 

Mobile Active http://mobileactive.org/ 

Mobility and Health 

An International Networked Research 
Programme 

http://www.mobilityandhealth.org/index.php 

Partnership for Maternal, Newborn and Child 
Health (PMNCH) 

http://www.who.int/pmnch/en/ 

PATH http://www.path.org/ 

Practical Action – International Technology 
Development Group 

http://practicalaction.org 

Regional Prevention of Maternal Mortality 
Network (RPMMN) 

 

Riders for Health http://www.riders.org/default.aspx 

Save the Children  http://www.savethechildren.org 

Supporting Policy Relevant Reviews and Trials 
collaboration (SUPPORT) 

http://www.support-collaboration.org/ 

TeleCommons Development Group (TDG) http://www.telecommons.com/ 

TransAid http://www.transaid.org/home/ 

UNFPA http://unfpa.org 

UNICEF http://unicef.org 

White Ribbon Alliance http://www.whiteribbonalliance.org/ 

WHO http://www.who.int 

http://www.figo.org/�
http://www.ifrtd.org/new/index.htm�
http://www.ittransport.co.uk/index.php?page=index�
http://www.ittransport.co.uk/index.php?page=index�
http://www.itu.int/ict�
http://www.jhpiego.org/�
http://mobileactive.org/�
http://www.mobilityandhealth.org/index.php�
http://www.who.int/pmnch/en/�
http://www.path.org/�
http://practicalaction.org/�
http://www.riders.org/default.aspx�
http://www.savethechildren.org/countries/asia/vietnam.html�
http://www.support-collaboration.org/�
http://www.telecommons.com/�
http://www.transaid.org/home/�
http://unfpa.org/�
http://unicef.org/�
http://www.whiteribbonalliance.org/�
http://www.who.int/�
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Women Deliver http://www.womendeliver.org/ 

World Vision http://www.worldvision.org/  

 

http://www.womendeliver.org/�
http://www.worldvision.org/�
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